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Theory and the Practical Man. 


It is a sign of the times that the barrier of 
misunderstanding that formerly separated the 
technical man from the practical man is now 
almost completely demolished, and over the pre- 
paration of a technical exhibit or the discussion 
of a technical Paper the two now meet amicably 
enough. If misunderstanding has gone, how- 
ever, impatience sometimes remains, and on both 
sides. 

This impatience arises, as the misunderstand- 
ing that preceded it arose, from a failure to 
grasp a fundamental distinction. The business 
of the whole-heartedly technical man is to extend 
the range of human knowledge and understand 
ing by scientific research and investigation. The 
business of the whole-heartedly practical man is 
to make a livelihood by the manufacture of sale- 
able products. The technical man, on the one 
hand, may have a greater or less willingness to 
adapt his work to the requirements of current 
practice; the practical man, on the other hand, 
may have a greater or less capacity, intellectual 
or financial, to understand or support abstruse 
investigations. But until each understands how 
different the other's point of view is, and must 
be, neither will make the most of the assistance 
that the other can afford him. Confronted 
he is by a perpetual flow of technical Papers, 
meetings and discussions, the average foundry- 
man is inclined now and then to rebel, and to 
complain that he cannot see the use of it all. A 
little consideration. however, will soon show 
where the use comes in. The founder is con- 
cerned in the manufacture of his product with 
three problems or groups of problems. The first 
concerns the constituents of his casting— its com- 
position, alloy additions, ete. The second con- 
cerns the process of the casting——moulding sands, 
refractories, foundry coke, melting in the cupola, 
etc. The third concerns the resulting casting—- 
what it is like, how it can be tested, ete. And 
at every single step of the way the technical 
man is now ready to offer the fruits of his inves- 
tigations and observations, to make suggestions, 
to give advice. A consideration of the Papers 
presented over a given period to the Institute 
of British Foundrymen, to take the most fami- 
liar example, will demonstrate this. Under the 
first heading there have recently been Papers on 


as 


the influence of various constituents; under the 
second heading there have been Papers on the 
cupola moulding practice, etce.; under the third 
heading Papers on testing in all its branches. 
And the important point to remember is that a 


Paper in this sense is not merely so many 
thousand printed words, but an indication of 
available specialised knowledge based upon 


detailed study. 

Which of the three headings is of the greatest 
importance it is hardly possible to say. Testing 
is essential, for it is of little use to make the per- 
fect casting if its perfection cannot be proved. 
Yet testing is useless unless something be made 
that is good enough to test. Stress is laid now 
on composition, now on the process, and where 
it will ultimately lie is a matter for the future. 


Obsolescence of Patterns. 


The American technical Press has recently been 
devoting a fair amount of space to this subject, 
yet no definite conclusions have been reached. 
To our mind the subject divides itself into two 
entirely distinct considerations—the customers’ 
patterns and domestic ones. The question of 
storing customers’ patterns is one for that 
nebulous national foundry owners’ association 
which many of our readers deem to be so neces- 
sary for the more rapid progress of the industry. 
Such an association would enunciate a rule that 
the foundry is entitled to charge a storage rental 
for patterns for which no orders have been re- 
ceived for, say, two years. 

The question of destroying domestic patterns 
which have but little chance of ever being used 
again is infinitely more complicated. Yet, the 
subject must boil down to total cost of storage 
of x number of obsolete patterns per annum as 
against the average annual probable cost of the 
making of a number of patterns for obsolete 
parts. This simple mathematical formula is, un- 
fortunately, based on the hypothesis of an exact 
appreciation of the force of the word obsolete. 
Obviously, there exists the factor of relativity, 
and the likelihood of a call for a spare part 
involves a consideration of (a) the total number 
of machines sold carrying the part, (>) time of 
sales, both duration and elapsed, (c) fragility, 
as shown by demand, (d) possibility of modern 
welding processes, and (¢) transfer of all replace 
part business to a jobbing foundry, specialising 
in one-off jobs, working in conjunction with a 
jobbing pattern-maker. It is clear that the 
nature of each individual business will negative 
certain these considerations and _ introduce 
others. 


of 


At least every five years there should be held 
a meeting of all the responsible heads of depart- 
ments and a decision taken as to the destruction 
of patterns no longer in commission. Minutes 
of the decisions taken and the reasons therefor 
should be kept as a guide for those conducting 
the next quinquennial meeting. 


it 
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Practical Hints in Non-Ferrous Casting." 


By A. Hopwood. 


Although certain similarities exist between the 
moulding for ferrous and non-ferrous founding, 
there are one or two main differences. Gener- 
ally, the brass-moulder melts and mixes his own 
metals, whereas the iron-moulder is concerned 
only with the molten metal delivered to him. 
The brass-moulder has also to work with a finer 
and weaker sand, which restricts the use of the 
swab and watering can and renders the task of 
making a satisfactory mould more difficult. He 
must take precautions to keep his mould as clean 
as possible, for dirt is the héte noire of non- 
ferrous founding. Finally, the metals he uses 
are much more expensive and are more easily 
spoilt than iron. 

The author wishes to stress this last point, 
as he considers that more scrap castings result 
from bad melting and mixing of the metals than 
from scabbing, wet sand and blow holes. 


Copper. 
By melting copper in a plumbago crucible, 
casting it into a red and fracturing it when 
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cold, the condition of the metal may be judged 
by the fracture. If this is fine and silky, the 
copper has been correctly treated; a red-brick 
fracture indicates that the metal has been 
oxidised. 

Molten copper dissolves gases which remain in 
the metal when it solidifies, thereby causing 
spongy castings. This fault may be remedied 
by placing a scoopful of small charcoal in the 
crucible before adding the copper. When the 
metal has completely melted, the charcoal which 
has not burnt off covers the metal; more char- 
coal should be added if the surface is not com- 
pletely protected. The reason for this charcoal 
addition is, that as copper drips whilst melting 
it readily oxidises, but is instantly reduced by 
the charcoal, which also protects the metal from 
furnace gases. 

Copper intended for electrical castings should 
be treated with additions of boron or silicon- 
copper rather than zinc. These additions, by 
removing the occluded gases and any oxides 
which may be present, give a sound metal 
offering a minimum electrical resistance. About 
1 oz. of boron or silicon-copper to 100 Ibs. of 
copper is sufficient. 


Brass. 

Brass is an alloy composed mainly of copper 
and zinc, other metals being added in small 
quantities for specific purposes. The copper is 
generally melted first and then the zinc added, 
but several other methods may be employed. 

As zinc melts at 420 deg. C. and volatilises at 
930 deg. C., a certain amount of it is lost when 
added to molten copper, which is at about 1,083 


* A Paper presented to the Lancashire Branch of the Institute 


of British Foundrymen, Mr. E. Longden presiding. 
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deg. C. An allowance must therefore be made 
to balance this loss; when a brass of specified 
analysis is required, the melting losses must first 
be determined for a fixed method of melting and 
mixing. Very few foundries mixing and melting 
brass for sand casting are able to state their 
melting losses or even guarantee that each pot 
of brass is of approximately the same analysis. 

When making a simple 70:30 brass under 
conditions where the loss of zine is found to be 
2 per cent. for 100 lbs. of brass, 70 lbs. of copper 
and 32 lbs. of zine are required. A loss of 2 per 
cent. is low—it is often as high as 5 per cent. 
or more, this being due to bad melting, mixing, 
alloying and interference with the metal just 
before pouring. In many foundries the brass is 
melted without a cover and is allowed to roast 
because the moulds are not ready. Even with 
a melting loss of only 3 per cent. a foundry 
melting 600 Ibs. a day loses as much as 4,500 Ibs. 
of zine annually. 

The author believes that by good melting 
practice, this loss may be easily halved. The 
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copper should be melted under charcoal and ‘the 
zinc added when the copper has completely 
melted. The zine should be of such a size that 
it will not chill the molten metal; whilst each 
piece is melting, it must be kept under the 
surface of the metal, which should be well 
stirred. After all the zinc has been melted and 
well mixed, a few ounces of common salt should 
be added. Finally, the brass is heated up ready 
for casting. 

If the copper is at a temperature well above 
its melting point, as soon as each piece of zinc 
touches the molten metal, it burns to zinc oxide. 
This also occurs if the zine is allowed to float on 
the surface. 

The casting temperature of the alloy depends 
upon the particular work in hand, but super- 
heated metal should never be left in the furnace. 
If this does happen, the metal will be covered 
with zine oxide, which, despite of numerous 
skimmings, cannot be entirely removed. The 
casting of yellow brass should be effected quickly 
with a minimum of agitation. It is advan- 
tageous to pour the metal through a choke gate 
and to run deep castings at the bottom as this 
causes minimum agitation. 

In the casting of large thin sections, it 
often appears that when two streams of metal 
meet, they unite only with difficulty, due prob- 
ably to the film of zinc oxide covering the metal. 
About 6 ozs. of aluminium to 100 Ibs. of brass 
will overcome this by helping the metal to run 
‘thinner ’’ and by reducing the amount of zinc 
oxide evolved. 

The moulds should be well vented, and to allow 
the copious gases to escape, good-sized whistlers 
should be used for the higher parts. A golden 
rule for ordinary work is never to cast at too 
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low a temperature. A quick, steady delivery, 
keeping the runner full of metal, avoids much of 
the zine oxide usually formed in the mould, and 
gives a better skin to the castings. 


Gun-Metal. 

An alloy of good composition is often ren- 
dered practically useless because of bad melting 
and mixing, whereas an alloy of poorer composi- 
tion may, with careful manipulation, yield a 
comparatively homogeneous casting. Thus, many 
of the alloys used in cocks and valves for pres- 
sure work are rendered unsatisfactory by bad 
treatment. Whether they are composed of 
virgin metal or scrap, or a mixture of both, 
matters little if precautions are taken to protect 
them from deterioration during melting or re- 
melting. 

Gun-metal is composed of copper, tin and zinc ; 
sometimes lead is introduced in quantities rang- 
ing from 0.5 to 4 per cent. to facilitate 
machining and to increase the soundness of the 
alloy. Admiralty gun-metal is the best-known 
alloy of this class, being composed of copper 88, 
tin 10 and zine 2 per cent. Its small zine 
and high tin contents render it liable to oxida- 
tion. <A similar alloy giving less trouble in 
producing sound castings and facilitating 
machining is copper 88, tin 8, zinc 3 and lead 
1 per cent. This alloy gives much the same 
test results as Admiralty gun-metal. A suitable 
alloy for hydraulic purposes is made up from 
copper 8&4, tin 8, zine 5 and lead 3 per cent. 

An addition to the charge of about 0.25 per 
cent. of phosphor-copper containing 15 per cent. 
phosphorus is often beneficial, providing it be 
added at the correct moment. Metallurgists state 
that phosphorus does not reduce the zine oxide, 
therefore the phosphor-copper must be added 
before and not at the same time as the zinc, 
tin and lead in order that it may have time to 
act. 

The zine, tin and lead should be added when 
the copper is at a high temperature (say about 
1,150 deg. C.). If they are introduced when the 
copper has only just melted, difficulty is experi- 
enced in alloying, for the additions rise to the 
surface of the metal and cannot be readily mixed 
by stirring. They are also liable to oxidation, 
thereby spoiling the metal, which will run thickly 
and sluggishly, and result in unsound castings 
full of draws and cavities. 


Scrap Additions. 

A charge is seldom composed wholly of virgin 
metal, but contains such additions as gates and 
risers from previous melts, borings and machine- 
shop scrap. Repeated melting deteriorates alloys 
—in this case the zine is liable to burn out. 
The zinc loss must therefore be balanced by 
further additions. By remelting the 88: 10:2 
Admiralty alloy about three times, the greater 
part of the zine is burnt out when the tin 
begins to oxidise. Tin oxide does not rise to the 
top of the metal, as its specific gravity is almost 
equal to that of the alloy, and it is essential, 
therefore, that the zinc content should be cor- 
rect in order to prevent this formation of tin 
oxide. 

Borings. 

Borings intended for remelting should he 
passed through a magnetic separator in order 
to remove any iron present. They should be 
heated to just above the melting temperature, 
and then the molten metal immediately cast into 
ingots. It is necessary to bring the metal up 
to a higher temperature, and further, the large 
amount of dust present would be more likely to 
contaminate the metal. 

The use of scrap of known analysis has several 
advantages; gun-metal made up from virgin 
metal is not as strong and homogeneous as re- 
melted gun-metal, and a charge composed of 
scrap has these better physical qualities and is 
more economical. 

The following example illustrates the latter 
point. A charge was made up from 44 Ibs. 
copper, 5 Ibs. tin, 3 Ibs. lead, 8 Ibs. of 70: 30 
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brass and 40 lbs. of cock-metal containing copper 
80, tin 3, zine 14 and lead 3 per cent. The 
8 Ibs. of brass contains 5.6 lbs. of copper and 
2.4 lbs. zine; the 40 lbs. of cock-metal contains 
32 lbs. copper, 1.2 lbs. tin, 5.6 lbs. zine and 
1.2 Ibs. lead. The whole mixture resolves itself 
into :— 


| New Cock- | T 
} | | Total 
| metals Brass. | metal. Ibs. 
Copper | 4 | 56] 32 | 81.6 
Tin s|— | 6.2 
Lead } 3 | — 12 | 4.2 
Zine — 2.4 5.6 | 8.0 


The resultant mixture is composed, therefore, 
of 81.6 lbs. copper, 6.2 Ibs. tin, 4.2 Ibs. lead and 
8.0 Ibs. zinc. As the zinc is already alloyed, 
the loss of zinc by burning is obviated and, 
furthermore, no new additions are necessary. 
The copper and cock-metal are melted together. 
and the brass is added as soon as the mixture 
is molten. The whole is then brought up to the 
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pletely solidifies. Whilst cooling through this 
range of temperature the gun-metal is in a 
pasty condition—a condition which renders the 
formation of a sound casting difficult. Heavy 
sections of a casting and parts through which 
excessive metal is allowed to flow, that is, parts 
which cool slowly are liable to liquation and 
segregation. This evil is more pronounced in 
heavy castings of varying sections, and is usually 
overcome by casting with temperature control 
and by liquid feeding of the heavier sections. 

it is of little use giving a definite casting 
temperature for a particular alloy, as it varies 
with the different types of castings and methods 
of running and feeding. An approximate guide 
for Admiralty gun-metal is to cast at between 
1,100 and 1,200 deg. C. Other alloys, poorer in 
tin, may be cast at correspondingly higher tem- 
peratures. This does not indicate that the cast- 
ing temperature can be guessed at—tests made 
on finished castings will soon dispel this con- 
ception, 

Dry-sand moulds are unpopular in gun-metal 
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casting temperature, the crucible withdrawn 
from the furnace, and the lead and tin added. 
The mixture is well stirred with a graphite rod. 
The alloy should be melted under charcoal, avoid- 
ing oxidation and gas absorption. 

Scrap of unknown analysis is used in alloys 
which are not required to be of any specified 
analysis. The author has seen valve bodies, 
made from an Alloy of sorted scrap, gates from 
other melts, borings, etc., which have not given 
the slightest trouble, many being tested at a 
water pressure of 400 lbs. 

The sorting of scrap is a difficult task because 
of the large number of alloy constituents cur- 
rently in use. Articles of aluminium-bronze, 
aluminium-brass, high-tensile brass, solder, low 
melting-point alloys and lined bearings are re- 
jected, as each contains either aluminium, bis- 
muth or antimony; these metals often causing 
porosity, large grain-size and excessive segrega- 
tion. 

Opinions concerning the use of scrap are 
varied—it is often condemned on the score that 
it will not run properly. The author thinks 
this arises from bad sorting and melting, and 
he personally would reject many ingots of ready- 
mixed gun-metal in favour of good heavy scrap. 
The ingots often contain much oxide and when 
melted exude a thick viscous scum, which rises 
to the surface. This scum must originate from 
the ingots as no flux is placed into the pot. 

Nickel improves scrap-mixtures by reducing 
grain size, increasing the tensile strength and 
elongation, and imparting better heat and 
chemical resistance properties. The resultant 
alloy is alse easier to cast sound than is ordinary 
gun-metal. An alloy possessing these superior 
qualities, and giving the same _physical-test 
results as Admiralty gun-metal but easier 
machining, is composed of copper 87, nickel 
3.25, tin 3.75, zine 5 and lead 1 per cent. 


Casting Temperature. 

Correct casting temperature is essential for 
the production of sound gun-metal castings. 
Gun-metal begins to solidify at a temperature 
200 deg. C. above that at which the metal com- 
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founding as they allow the casting to cool slowly, 
thereby increasing liquation and _ segregation. 
They should be used only for particularly thin 
sections which are difficult to run. The casting 
temperature should not be raised, as this would 
result in the heavier sections cooling very slowly, 
thus resulting in the excessive formation of 
eutectoid in those parts. 


Gating Non-Ferrous Castings. 


Gating and running for gun-metal castings 
required to withstand considerable pressures is 
usually accomplished by running at the parts 
which require feeding. In some cases it is 
hetter to run at the bottom, allowing the cast- 
ing to feed itself by its own shape, although 
the sections may slightly vary. <A casting re- 
quired only for structural work and not for 
withstanding pressures requires no consideration 
here—if it conforms to shape and is not drawn, 
it is usually passed. Castings for pressure work 
differ, for as many as 90 per cent. of bad 
castings may be rejected because of leakage. 

A gun-metal casting is usually liquid fed, 
either through the runners, which are there- 
fore comparatively larger than those employed 
in ferrous founding, or through the risers. 
Success depends upon the fact that the casting 
must completely solidify before the supply of 
feeding metal. This statement, however, has to 
be modified—the liquid feed must not be too 
large. For example, those illustrated in Figs. 1 
and 2 are useless for feeding sections. The 
runner in Fig. 1 is too small and metal in it 
will solidify before feeding is complete. In 
Fig. 2 the runner is large enough but the gate 
is too small to allow an adequate feed. What 
is required is a runner as shown in Fig. 2 com- 
bined with the downgate of Fig. 1. Fig. 3 
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illustrates a runner and gate of ideal descrip- 
tion. The downgate should be as close to the 
casting as is consistent with fettling allowances. 

There is a limit to the size of the gate and 
runner for a certain, casting. By using too 
large a runner, not only is extra fettling neces- 
sary but the casting is weakened at the junc- 
tion by the gate and runner drawing on the 
casting. Castings which leak at the runner 
position are often thought to have been inade- 
quately fed, but the true cause is due to the local 
heating and the liquation of the eutectoid from 
the casting to the gate, thereby creating un- 
soundness and cavities. Fig. 4 illustrates too 
large a runner, whereas that shown in Fig. 5 
is of the correct size. 

To aid the production of sound castings for 
hydraulic work, it is advantageous to use not 
one but two or three runners. In valve bodies, 
the only sections requiring feeding are the two 
hexagon ends, the body section generally being 
even. A few years ago these valve bodies were 
run at one end and tested at 100 Ibs. steam 
pressure. ‘To-day, they are subjected to a steam 
pressure of 400 to 700 Ibs. or more, and it has 
been discovered that one runner is not sufficient. 
By introducing a runner at the other end of 
the body and ensuring good melting conditions 
and correct casting temperature, these valve 
bodies can be produced to withstand pressures 
exceeding those of the tests. 

It is a curious fact that a valve which has 
been found porous under a 200 Ibs. water-pres- 
sure test may be tested at 200 Ibs. steam 
pressure without a sign of leakage. The author 
thinks that the heat of the steam causes the 
metal to expand sufficiently to close the leaks. 


Phosphor Bronze. 

This is composed of 90 per cent. copper and 
10 per cent. of phosphor-tin containing 5 per 
cent. phosphorus. A melting-pot should be re- 
served for this class of alloy, as any traces of 
zine, iron or lead are detrimental to the wear 
of the finished product. Lead is, however, some- 
times added up to about 12 per cent. for bear- 
ings, bushes and parts possessing anti-frictional 
qualities. 

This alloy is simple to make. The copper is 
completely melted under charcoal, the pot re- 
moved from the furnace, and the phosphor-tin 
added. Phosphor-bronzescontaining0.3 per cent. 
phosphorus or more are difficult to cast really 
pressure-proof. Solidification commences at 
about 960 deg. C., but the alloy is not completely 
solid until 620 deg. C., being in a pasty con- 
dition whilst cooling through 340 deg. C. 

The author remembers some three-way cock 
bodies of ordinary phosphor-bronze which were 
intended for a chemical plant. They were found 
to leak badly on test, and the next cast was 
made from a 50:50 mixture of phosphor-bronze 
and gun-metal, the latter containing about 4 per 
cent. of lead and zinc. The cock bodies passed 
the tests, but six months later complaints were 
made that owing to rapid, wear and corrosion 
the bodies had completely failed. Consequently, 
the replacements were made from pure phosphor- 
bronze. The first attempt was made by running 
the castings at the bottom and at two heavy 
sections at the top, but the metal was cast too 
hot and the resultant castings leaked at the sec- 
tions where they were run. The moulder was 
asked why more feeding allowance had not been 
made, and replied that the metal had been cast 
too hot. The final bodies were cast just before 
the metal began to solidify, and they came out 
quite clean and passed a test of 400 lbs. water- 
pressure. This case proves that phosphor-bronzes 
must be cast with proper gating and at the cor- 
rect casting temperature to ensure sound 
castings. Too low a casting temperature is indi- 
cated when the resultant castings are full of 
holes, due no doubt to gases entrapped in the 
solidifying metal. It is extremely difficult to 
judge the correct casting temperature of these 
alloys, as they remain quite fluid right up to 
the moment when solidification begins. This 
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task is rendered even more difficult when im- 
purities such as zine are contained in the metal. 

When a casting is faint run in some parts, 
it is useless to raise the casting temperature, as 
unsoundness is increased and also fettling costs, 
owing to the hotter metal biting its way into 
the sand, resulting in a rough skin on the cast- 
ing. Hard ramming does not effect a cure—it 
makes matters worse; the use of different sand 
is of no value. The only remedy is to pour the 
metal at the lowest casting temperature at which 
one can hope to get a good casting. 


Remelting. 

After phosphor-bronze has been remelted two 
or three times the phosphorus is burnt out; it 
is advisable therefore never to use twice-melted 
metal without the addition of phosphorus to 
balance this loss, and never to employ more than 
50 per cent. of ready-mixed metal which has not 
heen remelted at all. The alloys should be re- 
melted under charcoal, and roasting must be 
avoided. 


Cores may be removed easily and economically 
from brass, bronze and gun-metal castings by 
immersing the castings whilst hot in cold water. 
The cores leave the castings with a report and 
the casting is quite clean. The method is not 
generally used, either because it is thought 
that castings so treated are strained or the struc- 
ture undergoes some detrimental modification. 
The author would like to receive authoritative 
confirmation or refutation of this statement. 


Care must be exercised when melting and 
mixing alloys of this metal because of its chemi- 
cal activity whilst in the molten condition. It 
is overheated if the temperature is raised above 
a dull-red heat, but the castings do not appear 
to suffer from this providing the metal is allowed 
to cool down to the correct casting temperature 
before pouring. The pots, however, are in- 
fluenced by such bad treatment; these are made 
of graphite bonded with a clay substance, and 
aluminium overheated above 800 deg. C. attracts 
the binding material, reducing oxides and taking 
up silicon. The alloy is thereby rendered harder o 
melt ; and the oxides cover the molten metal with 
a thick scum which contains some aluminium 
alloy. Fluxes used to assist the formation +f 
this aluminium-silicon alloy do so at the expense 
of the binding material of the pot. 

Despite its chemical activity, aluminium .s 
not oxidised a great deal by the oxygen in the 
atmosphere, as the molten metal is covered by a 
protective covering of alumina. Therefore, when 
the metal is skimmed prior to pouring, the film 
of alumina should not be continually disturbed. 
Many non-ferrous founders say that the more 
the aluminium is stirred, the greater the amount 
of dirt which rises to the surface, and conse- 
quently they are always stirring the metal. This 
practice the author condemns, as once the alu- 
minium is oxidised it cannot be reduced by ordi- 
nary foundry methods. : 


The following evils should be avoided in the 
melting of aluminium: overheating, allowing 
molten metal to remain in the pot longer than 
is necessary, stirring the metal with an uncoated 
poker, and disturbing the oxide covering oftener 
than is necessary. 

A good brass-moulder can work in aluminium 
providing he uses the sand rather drier than 
for brass-moulding and the swab is employed 
with care. With some aluminium alloys it ‘s 
very easy to chill sections liable to sinking and 
contraction troubles. The chill should be coated 
with some material which will leave a good sur- 
face where the chill has been. One good coating 
is a mixture of silicate of soda, whitening and 
water, this being applied thickly and dried 
before casting. Whitening and methylated 
Spirits need no drying. 
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The Cold Working of Steel. 


The new laboratory for research on the cold 
working of steel, which was opened at Sheffield 
University recently, has been established in 
consequence of a generous gift from the Wor- 
shipful Company of Ironmongers of London. 
This Company has made a grant of £800 a year 
for seven years to endow a fellowship and two 
scholarships in the cold working of steel. For 
the purpose of making this gift available, the 
firms connected with the cold-working industry 
have, through the Cutlers’ Company of Hallam- 
shire, presented the University with the neces- 
sary plant. The new laboratory will be attached 
to the metallurgical and engineering Depart- 
ments of the University, and will be controlled 
by the professors of those subjects assisted by, a 
Committee on which the Ironmongers’ Com- 
pany, the Cutlers’ Company and the industry 
will be represented as well as the University. 

The work to be undertaken in connection 
with the cold working of steel, includes 
drawing, rolling and pressing. The me- 
chanical equipment of the laboratory includes 
a wire- and bar-drawing plant, constructed by 
Messrs. George Crossley, Limited, of Cleck- 
heaton. It is equipped with a two-speed gear 
and variable-speed motor; wire-drawing speeds 
of from 28 to 360 ft. per min. may be obtained, 
and wires can be drawn of all sizes up to in. 
dia., and rods up to 1 in. dia. The heavy 
drawing block is fitted with a friction-clutch 
drive and capstan-type pull-in gear, which is 
also used for drawing steel bars, for which pur- 
pose a specially strong die stand is fitted at 
the end of the bench. The light-wire block is 
fitted with the ordinary creeper drive, using 
spring shock-absorbing cushions. Capstan-type 
pull-in gear is provided, and the motor can 
develop 20 h.p. throughout its range of speed. 

The rolling-mill plant has been constructed 
by Messrs. W. H. A. Robertson & Company, 
Limited, of Bedford. It has hardened steel 
rolls 10 in. dia. and 10 in. face, and is fitted 
with two-speed gear box and _ variable-speed 
motor, giving a range of rolling speeds from 
60 to 300 ft. per min. The motor is capable 
of developing from 50 h.p. at 570 r.p.m. to 
120 h.p. at 1,260 r.p.m. The lubrication is 
by Messrs. Robertson’s patent ‘‘ Flood ’’ system. 
Water cooling is provided for the rolls and roll 
bearings and for the oil in connection with the 
lubrication system. An alternative set of rolls 
is fitted with ‘‘ Skefko ’’ double-roller bearings. 
Machine-cut gears are used, and the equipment 
is of the latest type. 

The research laboratories of the Department 
are well provided with appliances for testing, 
including a complete X-ray outfit. 


Continental Steel Cartel. 


The usual quarterly meeting of the Continental 
Steel Cartel is to be held at Vienna on September 12, 
when the main point of discussion will be whether 
or not the Cartel shall be renewed. The German 
members are dissatisfied with its working, especially 
with the quota allotted to them, and they are 
desirous of a reorganisation which would permit the 
Cartel also to fix international steel prices. More- 
over, the German participation is dependent on her 
internal iron and steel cartels being renewed, and, 
on the whole question of cartels, opinion in Germany 
is much divided. 


The German Steel Ingot Syndicate, which should 
have been renewed from October 1, 1929, in order 
that these differences of opinion may be fully dis- 
cussed and the contending arguments carefully 
weighed, is being prolonged provisionally for three 
months. It is considered probable in German indus- 
trial circles that the Continental Cartel will also, for 
similar reasons, be provisionally extended by from 
three to six months. 


AvuGust 15, 1929. 
Random Shots. 


If you doubt the truth of the old legend abou: 
the silly season, just you try to find somethin 
to write abont in middle August—and something 
interesting and entertaining at that. Your 
doubts would be short-lived. Mind you, this vea: 
has been easier than most. The end of July pro- 
vided us with the Croydon poisoning mystery ; 
Lord Beaverbrook and the Empire; the urgeni 
need tor a new motoring law; the drought 
danger: and the Jamboree. So that we were 
spared our perennial sea-serpents rather longer 
than usual. 


By perennial sea-serpents | do not mean those 
circumstantial accounts of the appearance off our 
shores of fabulous monsters. (Maybe — these 
things happen. they have never happened to me. 
The best | can offer is a series of perfectly 
authentic encounters with star-fish, jelly-fish, 
mussels, crabs and seaweed.) No, we are more 
sophisticated nowadays. The kind of thing | 
have in mind might be classified in some such 
fashion as this:—-Landladies: Evils of ; How to 
get on the right side of; Legal position ot. 
Women: Do they take their holidays more seri- 
ously than men’ Do they swim as well as men” 
Men: Do they take their holidays less seriously 
than women’ Do they swim better than women * 
Children: Common ailments of; [deal holidays 
for. Chars-a-bane (or should it be charabangs”) : 
The dangers ot ; The blessings of ; The popularity 
of . . . Need I exemplify further ? 


| suppose it isn’t, after all, so very surprising. 
We seem, as a nation, to have made up our minds 
that August is suited for holidays and for 
nothing else, whether it is spent in shameful 
back-garden lurkings, in displays of sartorial 
magnificence at Deauville or Biarritz, in demon- 
strations of sporting skill on the moors, or m 
one crowded hour of glorious lite at Blackpool. 
Having so made up our minds, we see to it that, 
apart from what may legally be termed ‘ acts of 
God,’ nothing happens. Details like road acci- 
dents, bathing fatalities and queues at railway 
stations are elevated, for the time being, to the 
same level as earthquakes and general elections. 


* * * 


So that perhaps it is selfish of me to suggest 
that it would be an inestimable blessing to those 
who write, as well as to those who read _ the 
papers, if a determined effort were made to pro- 
vide a little news in August—a conference of 
world-Powers, for instance, or even a really good 
murder. [What about the Hague and Halt 
Moon Street ?—Ep. | 


* * * 
ALBERT TELLS THE WORLD . 
11.—What he thinks about Women. 


Women? we be without ’em, 
like to know? Mind you, I’m old-fashioned, | 
am. I don't ‘old with these ‘ere women sittin’ 
in Parlyment, an’ women ridin’ in dirt-track 
races, an’ women playin’ cricket. Contrary to 
nature, I call it. Woman's place is the ‘ome, 
that’s my view. Show me a girl knittin’ a pair 
of socks, or cookin’ the dinner, or bathin’ the 
baby, an’ there’s no better sight nowhere. . 
My missus . ah! she’s a one, she is! 


MARKSMAN. 
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Some Cupola Troubles. 


THEIR CAUSE AND REMEDY. 


By W. H. Bleeke. 


The cupola constitutes the most popular and 
economical method by which iron may be melted 
for the production of castings. Equally true is 
the fact that, unless careful working and scien- 
tifie control is applied, it can be the cause of 
endless trouble and expense. The cupola is the 
soul of the foundry; on it depends, for the 
greater part, the success or failure of castings 
manufactured from its metal. Most articles 
and Papers deal with cupola practice as if 
trouble connected with dull iron, uneconomical 
melting, etc., was an unheard-of quantity. 
Whilst not criticising the value of this written 
knowledge, there is a definite lack of attention 
given to the numerous difficulties with which 
foundrymen meet, and solve, and whose method 
of solving never appears in print. The follow- 
ing notes are concerned with some of the various 
difficulties with which one meets whilst running 


a cupola melt. 
Scaffolding. 

scaffolding of the burden in the cupola forms 
one of the most prevalent problems with which 
foundrymen are confronted. It consists of the 
charges of coke and iron becoming wedged and 
hung up in the cupola shaft. The charges 
underneath are burnt and melted respectively, 
and leaves a hollow space. In the meanwhile, if 
the air supply is continued, the bed coke be- 
comes partially or wholly burnt away, completely 
upsetting the blow. This trouble results from 
a variety of causes; uneven distribution of the 
coke and iron charges will effect this. For in- 
stance, if the iron is charged all on one side of 
the shaft, and the coke on the other, one side 
of the bed coke will not receive its supply of 
fuel, causing a lack of heat and melting no 
metal, thus producing the conditions for scaffold- 
ing. The quality and quantity of the charges 
of coke and iron also have an effect ; the presence 
of irregular-shaped pieces of heavy scrap situated 
around the edge of the burden will help to cause 
scaffolding by its wedging action. All pieces of 
such scrap should be placed in the centre of the 
charge, surrounded by small thin scrap which 
will considerably aid its melting. The quality of 
the coke used plays a part; weak, friable coke 
tends to become crushed under the weight of the 
burden, and is subsequently blown out by the 
blast, forming hollow spaces, generally covered 
with roofs of chilled slag, holding up the regular 
descension of the charges. A good cupola coke 
will consist of at least 90 per cent. carbon, and 
the sulphur content must not exceed 1.0 per 
cent. It will have a grey metallic lustre, be 
hard and dense, and resist the crushing action 
of the burden. 

Another property which considerably affects its 
combustion is the reactivity of the coke to com- 
bine with the oxygen of the blast to form carbon 
dioxide. This is not clearly understood, but is 
taken to depend on the surface condition of the 
coke. A deficiency of limestone will also cause 
scaffolding, for under this condition the slag is 
pasty and viscid, and, as soon as it comes into 
contact with the chilling action of the cold blast, 
it solidifies and tends to hold up the charges. 
The presence of any projections from the furnace 
lining, such as masses of slag left through ineffi- 
cient fettling, an uneven lining causing some 
bricks to jut out, and the tuyeres slightly pro- 
truding into the furnace, all do their share in 
helping the formation of a scaffold. 

Cooling and solidifying of the slag by the blast 
just above the tuyeres is also a frequent cause 
ot a hang-up. This can be remedied by tem- 
porarily shutting the tuyere, thereby cutting off 
the chilling medium and allowing the internal 


heat of the cupola to melt the obstruction. 
Poking at the offending material with a bar 
through the tuyere will also alleviate this trouble. 
When continual trouble is encountered through 
the slag solidifying just above the tuyeres, it 1s 
advisable to adjust the angle of slope so that 
(assuming the use of flared tuyeres) it is not 
excessive, as this will tend to cause the blast to 
rise around the walls of the furnace, effecting 
the preceding trouble and slow combustion of 
the coke in the centre giving a low heat. If the 
furnace is contracted at the hearth, care must 
be taken to see that the contraction is not too 
sharp, as this will also encourage scaffolding. 
Various methods are in’ vogue for the relieving 
and dispersion of scaffolds. Prodding at the 
charges with an iron bar at the charging plat- 
form will frequently cure the trouble if it occurs 
fairly high up in the cupola shaft. The intro- 
duction of coal into the coke bed through the 
tuyeres, causing an intense local heat, will melt 
the constituents of a scaffold if situated in the 
region of the melting zone. The closing of the 
top row of tuyeres (where two rows are used) and 
blowing with the bottom row will disperse a 
hang-up. After any scaffold, whatever the cause, 
or remedy employed, it is good practice to add 
extra coke and flux, as invariably the bed coke 
during a scaffold is at least partially burnt away, 
and the extra flux will clean down the walls of 
the furnace. 
Variations in the Metal Composition. 

Foundrymen frequently find that the physical 
properties and chemical analysis of casting vary 
considerably when cast with metal melted from 
the same charges, showing a lack of homogeneity. 
For consistent results efficient mixing of the con- 
stituents is indispensable. ‘Taking chemical 
analysis as the basis of caleulation for a desired 
mixture, the analysis of all the raw materials 
used in making up the charge must be known. 
It should be made a rule that, as far as possible, 
extremes in the percentages of individual con- 
stituents of the material which make up the 
charge should be avoided. For instance, if high- 
phosphorus pig-iron containing, say, 1.50 per 
cent. of this element is charged in conjunction 
with a hematite iron or steel scrap, a wide varia- 
tion exists, which, if careful charging and mix- 
ing are not practised, will persist in the casting 
metal. Naturally, such conditions favour the 
production of a non-homogeneous metal. 

The use of a receiver working in conjunction 
with a cupola is undoubtedly a helpful factor in 
the procuring of a uniform metal composition, 
for it allows the charges to collect, and, by the 
churning action of the incoming metal falling 
from the passage connecting the cupola and re- 
ceiver, better conditions exist for the efficient 
mixing of the metal. Also, with a receiver, the 
conditions are such that a comparatively low 
total carbon and sulphur iron can be more easily 
made an essential factor for the production of 
high-duty iron. This is brought about through 
the condition that the molten metal does not 
remain in contact with the incandescent coke, 
which is mainly carbon with small amounts of 
sulphur, but passes through as melted. The 
method of charging also has an effect upon the 
final composition of the iron. The orthodox 
method of charging is that the steel scrap is 
placed on first, then the pig-iron and heavy 
scrap, and finally the light scrap, the steel 
going on first so as to be melted first, and thus 
has time to establish itself in equilibrium as re- 
gards the carbon content at the furnace tem- 
perature. 
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For foundries where small light work is being 
turned out the metal is required in small quan- 
tities, to be homogeneous, and very hot. The 
writer has found the following method to be 
eminently suitable for such work. Completely 
mix up the charge before placing on the burden, 
and with melting thorough mixing is obtained. 
The continued use of high scrap percentages, if 
precautions are not taken, causes an increased 
sulphur content, with resulting defects in the 


casting, such as hard spots and_ shrinkage 
troubles. Some foundrymen regard 50 per cent. 


as the limit for return scrap, and this is the 
safe limit for high-class work, but with ordinary 
work the writer uses 70 per cent. with successful 
results. The charge consists of 30 per cent. ot 
high-manganese pig-iron, and the remainder 
heavy machinery and shop return scrap, the pro- 
portions used in the charge varying with the 
supply. With this high scrap percentage, the 
use of a high manganese pig-iron is advocated 
to combat with the sulphur. The total-carbon 
content of the pig-iron is affected by the volume 
and pressure of the blast, and the depth and well 
of the cupola. A deep well requires a large coke 
bed; thus, as the metal lies in contact with the 
burning fuel, it picks up carbon; the same con- 
ditions are in operation for the sulphur content. 
These conditions are, of course, just the converse 
of those of a receiver as previously mentioned. 

In general cupola practice large-volume and 
low-pressure blast is conducive to the best results, 
especially when utilising steel scrap. Variations 
in the blast conditions alter the position of the 
melting zone, so the blast should be kept con- 
stant throughout the blow, although, when near- 
ing the end, it may be cut down a little to avoid 
scouring of the lining and ejection of particles 
of the bed coke. It is generally believed, and it 
is borne out by personal experience, that a 
cupola running under standard conditions will 
produce an iron with a definite range of total 
carbon content, despite the carbon contents of 
the various components of the charge. 

Quoting from experience, it was noted that, 
considering the results from a certain cupola, no 
marked difference occurred in the total carbon 
of the iron, despite differences existing in the 
carbon contents of the pig-iron and scrap used 
in the charge. It was found that a range of 
3.0 to 3.2 per cent. carbon existed in the final 
iron, whether a hematite or cold-blast refined 
iron constituted part of the charge. 

In small jobbing foundries it is not an economi- 
cal proposition to run a different cupola for 
every varying type of mixture required for 
certain classes of castings. Thus, it is a common 
practice to melt one or more qualities of iron in 
the same cupola during one heat. Here the 
problem arises as to what procedure should be 
taken so as to ensure complete separation of 
one iron from the other. Unfortunately, this 
ideal of complete separation is very rarely 
attained. The writer has found that it is more 
difficult to obtain a line of demarcation between 
two types of iron when using a receiver than 
with a cupola alone. The placing of an extra 
coke charge in*the burden before charging the 
different mixture will help, as it temporarily 
holds up melting by being burnt itself, thus 
allowing the preceding metal to be drawn off 
before the special iron has started to become 
fluid. This procedure does not completely solve 
the problem, but helps towards it. 

Foundrymen and metallurgists are at a vari- 
ance amongst themselves as to the use of the 
extra coke, some claiming no effect whatever on 
the separation, others procuring fairly success- 
ful results. Thus success or failure of this 
method must be found by trial of the individual] 
cupola. The writer has found it sufficiently 
successful to warrant the extra expense of the 
coke. It was noted, however, after a long period 
of observation, that the total carbon content was 
invariably a little higher in the iron following 
the extra coke, rising from 3.0 to 3.2 per cent. 
to 3.2 to 3.35 per cent.; this was evidently due 
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to the extra carbon present in the fuel, from 
which absorption takes place. 

Oxidised metal is another trouble encountered 
by foundrymen. Cupolas working with excess 
blast volumes or high-pressures operating 
through small tuyeres, present conditions 
conducive to the oxidation of the metal. 
The oxides upon casting tend to rise to the 
surface. Thus, if the mould contains any pro- 
jecting shoulders or lugs, the oxides may become 
trapped at these points, causing unsoundness. 
Or they may be acted upon by the carbon 
liberating carbon-monoxide gas causing blow- 
holes in the casting or porosity if near the sur- 
face. The cause of the trouble may be either 
due to blast conditions as stated above, or due to 
the use of rusty scrap in the charge, without 
sufficient limestone to effect reduction. Natur- 
ally, the moral is to discard dirty scrap, and if 
rusty scrap must be used, the corresponding 
increase of foreign matter to be reduced demands 
the use of extra flux. As has already been 
stated, the employment of large volume and low 
pressure is the best practice, and this will 
eliminate the cause of oxidation of the metal 
due to blast conditions. ‘The presence of oxides 
in the furnace is detrimental to the lining, as 
it causes excessive wear by reason of its scouring 
action. 


Leakages. 


Sometimes the foundryman is met with the 
sight of his metal leaking through the bottom 
or bursting through the tap hole, ete. With 
the former trouble, the origin may be the use 
of too damp a sand for the bottom, uneven ram- 
ming, especially at the junction of the hearth 
and the walls of the lining, or too hard ramming. 
For it must be remembered that the cupola 
hearth undergoes the scouring action of hot 
falling metal and slag, and it is open to such 
faults as burning through, ete., which occurs in 
moulds under the same conditions. Faulty 
rigging of the bottom doors will cause a leak 
due to the weight of the burden causing a sub- 
sidence in the sand hearth, thus allowing the 
metal to escape. In this direction it is advis- 
able to insist that the joints between the doors 
and at the sides are reduced to a minimum, as 
at these points the sand alone carries the weight 
of the burden. The hearth should always be 
tapered towards the tap hole, as saucer-shaped 
hearths hold the metal and sometimes effect 
burning through. When such an event as 
leakage occurs, the blast should be immediately 
cut off and most of the metal tapped out through 
the tapping spout. In mild cases under these 
conditions the metal will chill and solidify, inter- 
mixed with the sand of the hearth, and this 
makes an effectual bonding material, which 
ultimately seals the leakage hole. If this remedy 
has no effect, the breast hole must be opened, 
the old sand around the leakage removed and 
new sand firmly rammed in, and the breast hole 
covering rebuilt. 

Sometimes it is found after such a leak that 
the metal tap hole is frozen in. This is due 
to the molten metal solidifying in the hearth, 
for it must be remembered that after the blast 
is cut off there is sufficient heat in the cupola 
to melt a little iron, which, owing to its lower 
super-heat, due to the lower working tempera- 
ture, easily chills and solidifies. This trouble 
may also arise from the fusing of the fan motor 
holding up the melting, dull iron, or too long a 
period between taps. When a frozen tap hole 
occurs, nothing much can be done to relieve it. 
The application of a hot flame will sometimes 
melt it out. A second tap hole is sometimes 
used, about six inches above the other, until 
the chilled metal in the hearth has again melted, 
then tapping can be continued from the original 
spout. When circumstances occur which might 
lead to a frozen hole, the old proverb ‘‘ Preven- 
tion is better than cure ”’ needs to be practised, 
for the elimination of trouble and expense. 

With the air supply shut off, melting soon 
ceases but for a little which continues to dribble 
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down, and it is due to this metal freezing that 
the trouble arises. It is better, instead of 
plugging the hole in the usual manner, to insert 
an iron bar of 3? in. to 14 in. dia. in the 
hole at an angle of 20 to 40 deg. in the furnace. 
Thus, if any mettle settles on the hearth, the 
upper end is clear of it, allowing, on resumption 
of melting the metal to be tapped out. If the 
following points are considered and practised 
not much trouble need be experienced by a leak. 
Immediately shut off the blast and close all the 
tuyeres. Then tap out all metal as far as 
possible, and if considered necessary employ the 
bar or a core. 

Sometimes the cupola man has considerable 
difficulty in procuring a flow of slag through 
the slag notch due to it solidifying and blocking 
the passage, necessitating constant poking. It 
may be due to a deficiency in the amount of 
limestone used, causing a lack of fluidity,, or 
it may be due to the leakage of the blast through 
a crevice in the lining thus chilling the slag. 
A tuyere placed too near the slag notch will 
also have this effect. The slag hole should be 
situated about 6 in. below the lower rim of the 
air belt. 

The arrival of dull metal is also a frequent 
occurrence in the foundry, its results in the 
casting being very familiar to all foundrymen. 
Hot metal, with a fair degree of super-heat, 
favours the production of sound castings free 
from blow holes, for it allows the oxides to 
be reduced. Hot metal can only be produced 
by developing the maximum temperature in the 
cupola, which depends upon the balance of the 
heat-forming materials. Excess of coke or air, 
either singly or together, will produce dull iron, 
as will also the reverse of these circumstances. 
Allowance must be made for the bed coke sink- 
ing a little under the weight of the burden 
and on being burned. A disregard of this factor 
will tend to effect dull metal. Comparatively 
dull iron may be reasonably expected at the 
beginning of a melt, this may be reduced to 
a minimum by allowing the charged cupola to 
‘ soak,’’ that is, for an hour allow the charges 
to become heated by the percolation of the hot 
gases rising from the bed coke. 

Open-grained, spongy and porous metal is 
occasionally a source of trouble. This may be 
due to the design of the casting, etc., but very 
often is due to the quality of the metal. An 
addition of 5 to 20 per cent. pure-steel scrap 
will frequently solve this problem, for it 
encourages the formation of a regular and fine 
structure. 

Another cause, which the writer fears is on 
the increase, is the quality of the pig-iron used. 
It is well known that two irons may have exactly 
the same chemical composition and yet possess 
widely different physical properties. Owing to 
severe competition, the efficiency of blast-furnace 
plants have increased, due to the use of hot- 
blast stoves, etc., which has resulted in a poorer 
iron. Cold and semi-cold blast irons are un- 
doubtedly superior to those manufactured by 
hot blast. A. L. Boeghold in his experiments* 
has shown that the physical properties of pig- 
iron varies as to the style and conditions of 
working of the blast furnace, and also that they 
persist in melting through the cupola and effect 
the properties of the finished casting. It is 
stated in this Paper that the hard rate at which 
some furnaces are driven does not allow suffi- 
cient time for the complete reduction of the ore, 
thus causing the pig-iron to contain unreduced 
iron oxide. Therefore one must draw thé con- 
clusion that chemical analysis is not foolproof, 
but the examination of photomicrographs of the 
pig-iron forms a safe way of judging its 
quality. The use of a sound reliable pig-iron 
will, other things being equal, eliminate defec- 
tive castings due to the previously-mentioned 
trouble and is well worth the higher price. 
Excessive wear of the lining of the melting zone 
denotes too high a blast pressure, the use of 


* American Foundrymen’s Association, Chicago Conference’ 
April this year. 
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unsuitable bricks, the presence of oxides, or 
too much fluxing agent. It was noticed at a 
certain foundry that the metal to be last tapped 
out at the end of a blow was invariably “ dirty,” 
containing slag and minute sand particles. The 
cause of the phenomena was traced back to 
the charging platform. Here the men, after 
completing the charging, swept up the floor 
and calmly placed the sweepings (about five 
shovelfuls) into the cupola ! 

One must remember when running a cupola 
clean, scientific methods are necessary, and 
conditions for working should be standardised. 
The above notes do not claim to have exhausted 
the list of troubles which occur in connection 
with a cupola, but have dealt with some in as 
practical a way as lies within the writer’s scope. 


Catalogue Received. 


Pig-iron.—Messrs. Warner and Company, 
Limited, of Cargo Fleet, Middlesbrough, have 
sent us an advance copy of a folder they have 
prepared detailing the composition, mechanical 
strength and other physical properties of their 
C.B.R., O.K. and C.P. brands of pig-iron. The 
folder has been printed on a cream paper, and 
we throw out the suggestion that the use of a 
white paper might enhance the value of the 
illustrations of the fractures, though we can- 
didly admit that they look very fine as shown. 
A second suggestion, and that for the sake of 
uniformity, is that, when reprinting this folder, 
the order of showing the chemical compositions 
should be changed to read ‘‘C., Si, Mn, 8S 
and P.”’ 


Book Reviews. 


The New Company Law. By Hersert W. 
Jorpax. Published by Jordan & Sons, 
Limited, Chancery Lane, London, W.C.2. 
Price 4s., post free. 

This book is of the type which should be 
purchased for the use of directors and 
secretaries of both private and public companies 
operating foundries. The Act of 1929 will 
come into force on the day on which an Order 
in Council directs that all the provisions ot 
the 1928 Act are to come into operation. The 
book, which contains 106 pages, is particularly 
well indexed for easy reference. 


Report on a Questionnaire, sent out by the 
Electric Furnace Committee of the Associa- 
tion of German Foundrymen, concerning 
the Consumptions and Output of the Elec- 
tric-Arc Furnace. By Pror. Dr. Ine. E. 
Kortuny, Prague. 32 pages, 9 illustrations and 
17 tables. Published by the Verein Deutscher 
Giesserei Fachleute, 100, Friedrichstrasse, 
Berlin, N.W.7. Price RM. 5. 

This work, compiled by Prof. Kothny, is the 
result of the questionnaire sent out, from which 
18 replies were received from Germany, Austria, 
Czechoslovakia and Hungary. In the report 
are set out the operating conditions and much 
information regarding the building of furnaces, 
consumption and electrical equipment. There is 
much data concerning the method of operating, 
energy and electrode consumption, the life of 
the roof, the hearth and walls under various 
operating conditions. The grouping of data, in 
tabular form, makes this a valuable booklet, not 
only for the metallurgist but also for the furnace 
builder, as it also gives reliable information tor 
the economic survey for new installations. 
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Crystalline Grains in Castings.* 


By Ing. Dr. A. Glazunov (Professor at the Pribram School of Mines, Czecho-Slovakia). 


According to Tammann, a crystallite is a 
crystal lacking in crystallographically-oriented 
boundary-surfaces—that is, without any definite 
crystallographic shape, the so-called allotrio- 
morphic crystal, or ordinarily polyhedral grains. 
According to Sauveur, who expresses the 
American view as to the conception of crystallite, 
it is a crystalline group or an aggregate of 
allotriomorphic crystals under the condition, that 
they represent a definite complex, which may 
be described as Dendrite,’’ Star,’’ Crystal- 
line Grain,’’ and so on. 

As is evident, these two opinions as to the 


Fig. 1. 
From tue Book, ‘‘ METALLOGRAPHIE,”’ 
BY Dr. W. JuERTLER. 


MICROPHOTOGRAPH OF PuRE IRON. 


conception ‘of crystallite are totally different. 
The view of Tammann, identifying the concep- 
tions of crystallite and of allotriomorphic 
crystal, makes the denomination of crystallite 
superfluous, and the definition of Sauveur is very 
indistinct. In Europe Sauveur’s definition of 
crystallite has spread very restrictedly, whereas 
the opinion of Tammann has asserted itself. 

The crystalline grains, of which normally a 
pure substance, obtained by melting, is con- 
stituted, are homogeneous, which fact may be 
concluded according to the reflection of the light 
from the polished and etched surface of 
specimens. Every grain will have its colour— 
white, black or grey (which is dependent on the 
direction of its optical axes in comparison with 
the direction of the optic rays); but the whole 
grain will always be of one colour. 

In Fig. 1 there is shown a microphotograph 
of pure iron; in Fig. 2, that of pure lead, and in 
Fig. 3, pure copper. As one may see from these 
microphotographs, the crystalline grains, of 
which normally pure metal is constituted, are 
homogeneous and polyhedral. This had led to 
the fact that conceptions of “ crystallite,”’ 
‘“‘allotriomorphic crystal’’ and crystalline 
grain ’’ have become synonymous so far as metals 
are concerned. Yet observing the macro as well 
as the microstructures of some metals under 
special conditions of crystallisation—for instance, 
the crystallisation of zinc on the surface of iron, 
as in galvanised sheet (Fig. 4), or the crystallisa- 
tion on the surface of a pure antimony casting 
(Fig. 5), there is to be seen a so-called “ star- 


* A Paper presented to the recent International Foundrymen’s 
Congress. 


like ’’ structure, in which the metal-grain is not 
homogeneous, but represents a considerably large 
quantity (complex) of crystals, grown out from 
one crystallisation centre. In Figs. 4 and 5 
there are clearly shown the physical hetero- 
geneity of the individual star-like grains and 
the homogeneity of the particular rays. 

A similar structure may be also observed in 
the solidification of pure substances, crystallised 
in thin layers between two glass-plates, Fig. 6. 
Here one sees not only a star-like structure, but 
also ray-like structure. structures 
are often obtained in the crystallisation of pure 
substances. If there is a crystallised substance, 
giving a solid solution, or if a pure substance 
has been crystallised from some _ solvent 
(selective solidification by eutectics), then in- 
dependently of the conditions of the crystallisa- 


117 


inter-relationship depends on the size of the 
crystalline grains, and not on their shape, as will 
be shown later. It is clear that the fewer the 
crystallisation centres formed in the course of 
one minute, and the higher the linear crystallisa- 
tion velocity, the larger the size of the grains, 
and inversely. In other words, the size of the 
final grains is directly proportional to the linear 
velocity of crystallisation and,  contrarily, 
proportional to the number of crystallisation 
centres. The relation between the supercooling 
temperature, between the number of crystallisa- 
tion centres and the linear crystallisation 
velocity (according to Tammann) can_ be 
expressed as in the diagram (Fig. 7). 


Crystallisation of a Pure Substance. 

Dependent on the fact how far the super- 
cooling was carried, and on whether the maxima 
of the crystallisation centres and of the linear 
crystallisation velocity are lying in the same 
region, one obtains a fine-grained or a coarse- 
grained structure, or even glass-like structure. 
In metals no one has yet succeeded in obtaining 
this last type of structure. The question of the 


Fic. or Pure Leap. 
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tion, one may obtain either idiomorphic 
crystals, or dendrites, or also, as was in the case 
in the crystallisation of pure substances, star- 
like grains or allotriomorphic grains. 


Elementary Desiderata. 

What can one definitely postulate as a crystal- 
lite? And to which group should one leave 
Sauveur’s definition of ‘‘ group of crystals,” 
and where should one make use, according to 
Tammann, of the classification of ‘‘ crystallite ”’ 
and ‘“‘allotriomorphic crystal’’ as synonymous 
terms? Is not the allotriomorphic crystal only 
one of the possible variants of crystallite? In 
order to be able to give reasons for one of these 
views as to the conception of crystallite, it is 
proposed to study successively the process of the 
formation of a crystal in the crystallisation of a 
pure substance, as well as in crystallisation from 
solutions. Normally, as is well known, the 
process of solidification takes place under the 
influence of two factors, which have their indi- 
vidual values for every substance. These factors 
are GK and KZ, this is, the linear crystallisa- 
tion velocity (Kristallisatiosgeschwindigkeit) and 
the number of crystallisation centres (nuclei) 
forming in the course of one unit of time in the 
unit of volume (Kernzahl’s nucleus-number). 

The crystallisation velocity is ordinarily indi- 
cated in millimetres per minute, and the number 
of formed crystallisation-centres per em* and 
minute. It is self-evident that for various 
crystallographic-axes of crystals there also may 
be various values for KG under the same 
external conditions. Both these factors KG and 
KZ are dependent on supercooling and their 


Fic. oF Pure Copper. 
From THE Book, ‘‘ THE METALLOGRAPHY 
AND Heat TREATMENT OF IRON AND 
Steet,’”’ spy A. SAUVEUR. 


rationale of crystallisation, after the formation 
of a crystalline centre of a pure substance, has 
not yet been definitely solved. Arising from this 
are the following queries :— 

(1) Whether the process spreads itself equally, 
that is, with the formation of spherolite, or 
whether the action proceeds according to a de- 
finite orientation, in accordance with the crystal- 
lographic system of the substance; (2) whether 
the product grown from one crystallisation centre 
will be physically homogeneous, that is, mono- 
crystalline or physically heterogeneous, or poly- 
crystalline ? 

In fact, in crystallisation processes there has 
been observed in a series of substances, in addi- 
tion to the formation, of well defined crystals 
(for instance, during the solidification of sulphur 
after the formation of a crust has taken place 
on the surface, this crust being broken and the 
rest of the still liquid sulphur poured out, one 
finds internally well defined acicular crystals, 
representing the formation of spherolites), for 
example in the crystallisation of organic sub- 
stances, of some minerals, or in the recrystallisa- 
tion of glass, ete. As to metals, the question of 
the formation of meta] grains remains unsolved. 

Tammann explains the formation of these 
spherolites through the influence of surface 
tension in the process of crystallisation, that is, 
through the relation of the surface tension a to 
the crystallisation forces. The author has trans- 
lated ‘‘ Festigkeitskrifte’’ as crystallisation 
forces,’”’ because he is of opinion that the literal 
translation forces of strength would not be clear. 
By this term one would understand forces main- 
taining the crystallographic form of the crystal. 
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If a is higher than f/f, that is, if the surface 
tension is higher than the crystallisation forces, 
spherolites are obtained. On the other hand, if 
a is lower than f, a crystal is obtained with 
regularly-defined surfaces. If the number of 
crystallisation centres is small, and_ the 
crystallisation velocity relatively high (im- 
mediately below the freezing point) one may 
obtain the crystallisation of a larger quantity of 
substance in the form of one crystal. Tammann, 
in supercooling to 0.1—0.3 deg., definitely 
obtained, when crystallising organic substances 
in glass tubes, crystalline cylinders, filling the 
whole volume and equally orientated in each of 


Fic. 4..-MacropnoTroGrarH OF THE SURFACE 
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their parts, that is, each of them constituted 
one crystal. Czochralski also obtained in his ex- 
periments with the crystallisation of metals 
large allotriomorphic crystals. All these experi- 
ments show that in the crystallisation of pure 
substances one may obtain spheroidal, as well as 
regularly crystallised substances, yet thereby the 
question is not answered as to how the process is 
operating in metals practically. 


Crystallisation in a Block of Pure Metal. 

In the normal process of crystallisation in a 
metal block, owing to the more rapid cooling of 
the outer walls, the first nuclei are formed on 
the face of the block in considerable quantities, 
almost contiguously. Consequently, the crystals 
grow inwards, that is to say, at right angles 
to the walls of the block, and only in a slight 
degree in a vertical direction in regard to the 
latter, because the crystals, formed from 
various nuclei, lying on the same surface, will 
impede this growth. The result of such a 
crystallisation will be columnar crystals, 
schematically represented in Fig. 8. 

When this primary period of crystallisation has 
proceeded so far that the thermal influence of 
the surrounding space almost disappears, that is, 
when the temperature of the remaining liquid is 
everywhere the same, there begins the formation 
of nuclei regularly disseminated throughout 
all the liquid phase; the growth of the crystals 
will continue according to Fig. 9. The 
crystallisation units formed here are of a poly- 
hedral shape. As a final result of the solidifica- 
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tion, taking its course according to this scheme, 
one obtains a structure constituted of a series 
of columnal crystals running from the walls and 
closely touching one another with their long 
surfaces, with their needle-shaped tops directed 
towards the interior of the casting, and a large 
quantity of polyhedral crystalline grains filling 
the interior of the block. Such a structure is 
shown in Fig. 10, representing the crystallisation 
of a block of brass. 


It is true that brass is not a pure substance, 
yet because the block, designed in accordance 
with its composition is lying within the limits of 
a solid solution, that one does not see the 
results of liquation, one may use this macro- 
graph as a suitable example, because both kinds 
of crystalline grains-—-columnar and polyhedral 
grains are homogeneous. In this case there 
is a similar structure, as is normally the case 
with pure metals, with the exception that the 
size of the polvhedrons is larger. What is the 
origin of these homogeneous grains? According 
to Desch, these grains are produced from the 
original dendrites, whereby every dendrite grows 
one grain, and from one nucleus one dendrite is 
formed. The scheme of producing grains, 
according to Desch, is shown in Fig. 11. 


OF Pure ANTIMONY 
(Institute oF THEORETICAL 
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Tschernoff also is of a similar opinion, his views 
as to the formation of columnar crystalline grains 
being shown in Fig. 12. Many other authorities 
have analogous views, Sauveur’s, for instance, 
heing set out in Fig. 13. 

Rosenhain, Tammann and Oberhoffer, whose 
opinions, it is thought, are shared by most metal- 
lurgists, have outlined the further development 
of the dendritic theory. They postulate that in 
the nucleus the elementary crystals are con- 
stituted according to their crystallographic axes, 
that is, in the formation of the grain there is 
always one properly oriented crystal, whilst 
its final form may be optional. However, all of 
the limiting lines will arrange themselves 
reciprocally according to definite angles as 
defined by crystallographic laws. 

Tammann supposes that crystallisation, pro- 
ceeding from the nucleus, may _ continue 
spherolitically, or by the deposition of crystals 
according to the crystallographic axes. For 
metals, on the basis of the homogeneity of the 
grains, Tammann considers the second process 
only possible. Under special conditions (for 
instance, on the surface of a casting) Oberhoffer 
also admits a dendritic origin of the grains. 
The scheme for the formation of grains, accord- 
ing to Rosenhain, is shown in Fig. 14, and the 
grains, constituted in this way (according to 
Oberhoffer and Tammann), are shown in Fig. 15. 
Rosevhain and Beilby also state the hypothesis 
that between the particular grains formed from 
various nuclei, there is produced a very fine 
layer of amorphous cement, forming the limit- 
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ing membrane between the grains. This film i. 
produced on contact, as soon as there is no room 
for the formation of primary crystals. This 
hypothesis is shown in Fig. 16. 

Co-ordination of Data and Views. 

All the established data, as well as differences 
in opinion, may be summarised into a definite 
scheme. 

Having observed the crystallisation of organic 
substances in thin layers under the microscope, 
that is, under the condition that crystallisation 
takes place practically on the surface (in a two- 
dimensional space), and that the temperature of 
the whole sample is the same (this second con- 
dition is also present during the crystallisation 
in the inner part of a large mass of metal), the 


Fic. 6.--STAR-LIKE StructuRE OF PwuRE 
SUBSTANCE CRYSTALLISED IN A THIN 
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author found that the structure was always star- 
shaped. Consequently, crystals grow symmetric- 
ally in all directions, that is, with an equal 
velocity. In other words, the curve, according 
to which, at every moment during which 
crystallisation is proceeding (equilibrium curve 
between the crystalline phase and the liquid 
phase in which *Fyiq=——Fer will be a circle). 
In the three dimensional space one obtains for 
Fiq—Fer a spheric surface, that is a 
spheroid, the section of which on the surface (in 
the two-dimensional space) will be a circle. The 
geometrical centre of this sphere will be the 
crystallisation centre. Such a rationale, impeded 
in its evolution by rapid quenching, whereby the 
remainder of the liquid is quickly crystallised 
into small grains (with a high KZ), is shown in 
Fig. 17. 

Crystallisation, embodying a group of crystals 
growing from various nuclei, where a reciprocal 
impediment to the normal has developed, is 
shown in the microphotograph (Fig. 6). In com- 
paring the microphotographs Nos. 1, 2, 3, with 
the microphotograph in Fig. 6, one observes a 
considerable similarity, as well as the difference 
between them. The shape of the particular 
grains in Figs. 1, 2, 3 and 6 is similar. They 
are made up of polyhedral grains, just as in 
metal forming the interior of castings, as well as 
in organic substances crystallised in a thin layer. 
Yet in metal it is noticed that the particular 
polyhedral grains are physically homogeneous, 


* Fig signifies the liquid phase, and F,, signifies the 
crystalline phase. 
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whereas in organic substance (Fig. 6), which 
like metal and according to its composition is 
chemically homogeneous, they will be physically 
heterogeneous, composed not of one allotrio- 
morphic crystal, but of a series of independent 
crystals, grown from one nucleus—there is a 
spheroidal crystallisation instead of a polyhedral 
one (Tammann). 

In comparing the resultant heterogeneous 
grains with the grains obtained under conditions 
of crystallisation embodying like conditions, that 
is in thin layers having practically the same tem- 
perature for the whole surface, it is to be noted 
that in metals one also obtains a star-like struc- 
ture of the grains constituted from crystals grown 
from one nucleus and variously orientated. One 
obtains a heterogeneous, crystalline grain. In 


KZ 


KG 
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Fic. 7.—RetatioN BETWEEN SUPER-COOLING 


TEMPERATURE KZ—KG. 


Figs. 5 and 6 are shown for the crystallisation in 
thin layers of zinc, or antimony (on the 
surface of the casting) in certain grains hetero- 
geneous, star-like shapes. 

According to ‘Tammann, spheroidal 
crystallisation and in polyhedral crystallisation, 
one obtains other boundaries between the par- 
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ticular grains, and that in the first case there is 
an uninterrupted curved surface (the section of 
which will be a curve). In the second case, a 
plain surface (the section being a straight line), 
corresponding to the crystallographic qualities 
of the given substance. As shown by comparing 
Figs. 1, 2, 3 and Figs. 4, 5, 6, there is not such 
a difference. In both cases the boundaries are 
of the same kind, and their sections will be 
straight lines. Fig. 18 is a micrograph of the 
boundaries of three polycrystalline grains in 
spheroidal crystallisation. 

The relation between the crystal-forming 
energy and the surface tension, that is between 
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f and a, is, in this case, not of any importance 
for the crystallisation surface, forming the 
region of the spheroid, as it is composed of the 
front surfaces of a series of crystals growing 
from one nucleus. Because the rapidity of the 
growth, according to equal crystallographic axes, 
under the same conditions in substances of 
similar chemical composition is the same, one 
must obtain in the crystallisation of some series 
of crystals from one centre, during the growth 


Fig. CrystTALs. 


of the erystals, a spheroid. It is true that some 
organic substances observed by the author, as 
well as zinc and antimony, do not belong (as 
most of metals do) to the cubic system (zinc 
erystallising, according to the hexagonal system, 
and antimony to the rhomboidal), to which 
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adherence is always assumed in explaining 
dendritic crystallisation, yet this has nothing 
to do with it. In observing leaded iron-sheet, 
one can distinguish on its surface star-shaped, 
crystalline grains (resembling those observed in 
galvanising iron-sheet), yet normally lead, 
belonging to the cubic system, gives homogeneous 
allotriomorphic crystals, as do other metals (see 
Fig. 2). 

It is not clear why in one case (that is, in 
the crystallisation of the surface layer), from one 
nucleus, there should grow a series of crystals 
in various directions, whilst in a second case 
(inside a massive casting) only one crystal 
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grows, whilst finally, in the case of the regular 
system, the growth should only run in three 
directions, vertical to one another, or why, 
accepting the hypothesis on the deposition of 
elementary units, in one case this deposition does 
not take place, whereas in the other it does. 
Therefore the following hypothesis is postulated 
as to the formation of metal grains (allotrio- 
morphic crystals). From one nucleus there 
always begins to grow a series of crystals, and 
that in all possible directions. From the 
nucleus there is always primarily produced a 
star-like formation—a _physically-heterogeneous 


Fic. 11.--ScHEeME FoR PRODUCING GRAINS 
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grain—and from this, as the first period of the 
crystallisation of pure substances, there will 
always be formed a spheroid, composed of a series 
of crystals growing radially. Further, indepen- 
dently of the conditions under which the crys- 
tallisation process is taking place, this hetero- 
geneity of grains remains (entirely or partially) 
or it disappears. In the latter case from every 
grain an allotriomorphic crystal is produced. 


= 
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SCHEME FOR THE FORMATION OF 
GRaIn (TSCHERNOFF). 


Equalisation of Grain Size in Mass. 

If this hypothesis is accepted the rendering 
homogeneous of crystalline grains would be a 
secondary process, which, dependent on external 
factors, would not take its course, or it would 
do so only partially, or it would continue up 
to the end—that is, up to the absolute rendering 
homogeneous of the grain. The essential matter 
of this secondary process of the rendering of 
grains homogeneous inside the casting, accord- 
ing to the hypothesis proposed by the author, 
would be as follows:—(1) The growth from one 
nucleus of the group of crystals inside the cast- 
ing takes its course at the melting temperatures 
of pure metals (or with very little super-cooling), 
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that is, at a relatively high temperature; (2) 
this process takes its course in a three-dimen- 
sional space, so that the shape of the crystallisa- 
tion surface (where the equilibrium Fyiqg= Fer is 
situated) will be spheric and the crystals just 
formed will be entirely isolated from the other 
space by means of the crystallisation surface ; 
(3) in consequence of this fact, the cooling in- 
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Fic. 13. Grain Growtn (Savveur). 

fluence of the surrounding space can influence 
only the crystallisation surface: (4) as to the ery- 
stals already formed (reference is being made, 
of course, to the period of the process) from the 
nucleus up to the crystallisation surface, their 
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temperature remains, during the whole period of 
the process, constant, and protected from losses 
(through the influence of the surrounding space) 
by means of the latent melting temperature, 
that the crystallisation surface steadily develops ; 
(5) the individual crystals of the growing grain 
are in close contact with one another through 
the large crystalline surfaces of the same che- 
mical composition, having amongst themselves 
neither amorphous layers, nor even the smallest 
quantity of whatever the impurities ordinarily 
contained even in very pure metals, because the 
remaining liquid will be centrifugally repulsed 
by the growing crystals, that is in the direc- 
tion of their growth; (6) these thermal con- 
ditions should be very favourable for the fusion 
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of the individual crystals; it is similar to the 
fact that two drops of mercury will immediately 
associate when touching one another, of course, 
under the condition of a pure surface. The dif- 
ference will be in that the mercury endeavours 
to decrease the total surface through the forma- 
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Fic. 16-—-ScneMe or THE FORMATION OF 
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tion of one spherical drop—that is, it endeavours 
to obtain a geometrical shape, having a minimal 
surface, whereas metal during crystallisation only 
endeavours to increase the crystal, preserving 
at the same time its shape; (7) this endeavour 
to fuse together takes place in every system— 
every system endeavours to obtain maximum sta- 
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bility. It tries to decrease its free energy (in 
this case, through the decrease of the surface 
area, to decrease the surface energy), that is, 
to increase its entropy, and (8) independently 
of the rapidity of this secondary re-crystallisa- 
tion process one can obtain such grains, in which 
the crystallisation units are equally disseminated, 
or at least that after etching there may he 
observed the principal re-crystallisation axes 
(pseudodendrites) whereby sometimes the loca- 
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tion of the primary nucleus niay be defined, but 
not always. 

In considering that by heating finished cast- 
ings for a relatively short time and at a 
not too high a temperature (sometimes well be- 
neath the melting point), it is possible to obtain 
re-crystallisation—that is, an increase of grains 
by the fusing together of the individual poly- 
hedrons—the process having to overcome the re- 
sistance of the tensioned metallic films between 
the grains, as well as the impurities accumu- 
lated there, whereby the latter become segregated 
through this process-into relatively large accu- 
mulations. Obviously at temperatures near the 
melting point and under the condition that the 
particular crystals are in mutual contact with 
pure surfaces, their rapid fusion is very probable. 


(To be continued.) 


Italians to O:ganise a Foundrymen’s 
Association. 


Speaking at a council meeting of the French 
Technical Foundry Association, Sig. Comm. Ing. 
Vanzetti, C.B.E., announced that a national 
foundrymen’s association was being formed in 
Italy, and that every foundry owner was com- 
pelled by the Government to become a member. 
[t will be remembered that the Italians intend 
to organise a Pan-European Foundry Congress 
in 1931. 


A.T.F. Annual Meeting. 


The French Technical Foundry Association is 
to hold its annual general meeting this year 
during the week ending October 26. 


Messrs. THos. W. Warp, Sheffield. 
have acquired the Lowe and Worthington cotton 
mills belonging to the Hindley Twist Company 
(1920), Limited, of Hindley, Lancs, and will pro- 
ceed to dismantle the plant at once. Some of the 
machinery will be distributed for re-use and the 
remainder scrapped. 
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The Vocational Training of Foundry Workers, 


Foremen and Engineers in Belgium.” 


Presented on Behalf of the Belgian Foundrymen’s Association. 


The following notes give an account of the 
efforts made in Belgium to solve the problems of 
vocational training, the importance of which is 
fully recognised by the leaders of the foundry 
industry. 

1.—Boys who are desirous of taking up mould- 
ing as a trade are afforded facilities for sys- 
tematic training at the following centres:— 
(a) The Labour University of Charleroi; (b) The 
School of Mechanics at Liége (as from 1930); 
(c) The Apprentice Section organised at the 
Works of the ‘‘ Compagnie Générale des Con- 
duites d’Eau”’ of Liége; (d) Sections similar to 
that mentioned above created by important 
works at Ghent; and (e) The Vocational Train- 
ing School at Verviers. 


1I.—Qualified young moulders desirous of 
completing their technical training can attend: 
(a) The Sunday Courses of the Liége School of 
Mechanics; (b) The Courses organised by the 
Malleable Foundry Owners’ Federation of 
Herstal; (c) Evening courses organised by the 
Labour University of Charleroi; and (d) Corre- 
spondence courses organised by the Foundry 
Institute, of Liége, which are also available to 
foundry foremen and managers. 

Ii1.—The Labour University of Charleroi is 
considering the development of its vocational 
section with a view to training foremen. 

1V.—Foundry managers are trained at the 
Arts and Crafts School of Pierrard-lez-Virton. 


V.—Finally, the Foundry Technical Associa- 
tion of Belgium, a large organisation embracing 
foundry technologists of all grades, from the 
humblest to the most eminent, is making great 
efforts to cultivate the vocational ability of all 
its members, to encourage enterprise and to 
maintain a very high standard of technical 
ability among all its members. 


The Vocational Training of Moulders 
at the Labour University. 


The Labour University affords facilities for the 
vocational training of moulders at its :— 

(A) Day-time Vocational School; and 

(B) Evening Classes. 


Day-Time Vocational School. 


Object.—The training of apprentices likely to 
qualify rapidly as competent moulders. 

Conditions of Admission.—Age 13. Must have 
attended elementary school for 6 years. 

Duration of the Complete Course of Training. 
—Three years. 

Training.—This is of a general, technical, 
vocational and educational character. The com- 
plete course is divided as follows :— 


First Year.—The courses are common to all the 
sections of the day-time vocational school, the 
weekly division of time being as follows:— 
General and educational courses, 16 hours; 
drawing lessons, 5 hours; and practical and tech- 
nical foundry work, 24 hours. 


Second Year.—Students who have completed 
the curriculum for the first year are divided into 
two different sections according to their capacity. 
The first, or so-called ‘‘ Industrial Section,’’ con- 
sists of those students who have shown the 
greatest degree of ability; the second, or so- 
called ‘‘ Vocational Section,’’ is composed of stu- 


* A Paper read before the recent International Foundrymen’s 
Congress. 


dents who have shown no great aptitude for theo- 
retical study. 


In the Industrial Section, the weekly time- 
table comprises 22 hours devoted to theoretical 
courses and 24 hours employed in practical work, 
while in the Vocational Section 5 hours per week 
are given to general and educational classes, ¢ 
hours to technology and drawing, and 35 hours 
to practical work. 


Third Year.—Apart from the Industrial and 
Vocational Sections attended by second year 
students who will normally continue their train- 
ing in the third year, there is a third or so- 
called ‘‘ Special Section,’’ consisting of pupils 
who have shown special ability and desire to 
prepare for the Special Technical Engineering 
School. 

The third section no longer deals with the 
training of workers as such, as it is designed to 
give students a first year’s preparation with a 
view to joining the Special Technical Engineer- 
ing School, the main object of the curriculum 
being to assist in the general training of the 
pupils. 

Students holding certificates issued by the 
various Sections of the Day-time Vocational 
School may complete their vocational and 
technical training at the Labour University, 
because while the pupils who hold a Vocational 
Section certificate are admitted to the evening 
continuation-classes, those holding Industrial 
Section certificates are admitted without pass- 
ing an examination to the Higher Industrial 
School where, after four years’ further study, 
they can obtain a diploma as qualified tech- 
nicians in their particular speciality. 


Scheme of Theoretical Courses. 


French.—Tuition in the mother-tongue, having 
as its object to enable pupils clearly to express 
their own thoughts, to draw up reports on 
matters related to their trade, and clearly to 
understand the ideas expressed by others. The 
courses include reading, talks, grammatical exer- 
cises in conjunction with selected readings and 
texts in which the talks are summarised, and 
training in the writing of essays and reports 
dealing with various subjects, such as the inspec- 
tion and reception of materials, complaints, etc. 


Mathematics, Arithmetic and Algebra.—The 
course is framed so as to train workers in work- 
ing out sums with accuracy and readily solving 
the problems which they may encounter in every- 
day life and in their particular trade. The 
theoretical tuition is limited to essentials, while 
the algebra course is intended to enable workers 
to make adequate use of formule (or handbooks 
containing formule) and understand technical 
demonstrations. 


Geometry.—Geometrical forms are always 
referred to actual machinery parts or castings, 
and, when necessary, the application of the 
geometrical properties of the casting is empha- 
sised so as to show pupils the necessity of the 
pure sciences. 

Physics and Chemistry.—These courses deal 
more particularly with the principles which are 
being constantly applied in the daily practice of 
moulding. 

Electricity.—As in the case of physics and 
chemistry, tuition is again confined to the prin- 
ciples applied in ordinary industrial practice, and 
deals only with what should nowadays be familiar 
to every qualified worker or foreman engaged in 
any trade where electricity is employed. 
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Drawing.—In the first year, one teacher simul- 
taneously instructs the students in geometry, 
geometrical projection and vocational drawing. 
The subjects are judiciously divided, all applica- 
tions being carefully studied so as to emphasise 
the properties studied. Sketching exercises are 
graduated with particular care and _ chosen 
so that the drawing of the plan or outline of 
each casting may involve the practical applica- 
tion of the geometrical figures and principles of 
projection that have been studied previously. 


Technological tuition regarding the par- 
ticular part shown to the pupils is also given 
at the same time. Thus in the case of a pack- 
ing-gland, for example, the teacher gives 
tuition in:— 

(1) Sketching (technique of draughtsmanship 
and rudiments of technology); (2) drawing on 
the board (use of T-squares, try-squares, etc.) ; 
(3) setting out work on tracing boards, and (4) 
marking out for machining (use of the marking 
gauge, mechanical marking). Drawing is thus 
taught in a manner which is simple, easy, pro- 
gressive, attractive and educational. 


In the first year, tuition is essentially collec- 
tive.—The teacher always explains the theory 
and the outlines and elements of projections, 
but the practical exercises are arranged so as 
to allow students to exercise increasing initiative, 
but always in proportion to the knowledge 
acquired and the degree of individual advance- 
ment. 


First Stage.-—The first practical exercises are 
drawn on the blackboard by the teacher, who 
makes a detailed and systematic analysis of the 
casting; the students reproduce the plan _ in 
pencil, but with the use of instruments, in their 
notes-books, strictly following the instructions 
given. This is intelligent copy-work. 


Second Stage.—Commencing with the first 
half-year, the teacher’s first lessons are limited 
to the general technological rudiments, to an 
analysis of forms and to the solution of diffi- 
culties as they arise (geometrical drawing). 
After this, the pupils have to make a sketch in 
their note-book of the casting which is handed 
to them, while two or three of them execute the 
work on the blackboard. The work is then 
criticised by the whole of the class under the 
direction of the teacher, and the pupils rectify 
their notes in the light of the remarks and 
observations made. A fair copy of the sketch is 
eee made, either in the class-room or at 

ome. 


Third Stage.—The last lessons are devoted to 
individual tuition, the pupils being allowed a 
great measure of personal latitude, but the main 
principles of the method are observed. After 
one year’s tuition on the above lines, pupils are 
able to sketch simple parts, draw the plans for 
these, reason out and make practical use in the 
workshop of the usual geometrical outlines and 
technological rudiments acquired in the draw- 
ing classes. 

Teaching Equipment. 

To give such tuition as is described above the 
teacher has at his disposal:--(1) A number of 
identical and judiciously selected wooden or 
metal patterns (one for every two pupils); (2) a 
wooden pattern of large dimensions, which can 
be taken to pieces if required, so as to give 
practical demonstration of the individual com- 
ponents of the part; (3) a rough casting; (4) a 
completely-finished casting; (5) patterns and 
core boxes used in practice, and (6) the equip- 
ment required for imparting the technological 
rudiments (setting out tools, etc.). 


Second and Third Years. 


In the two subsequent years, students are 
given tuition in foundry draughtsmanship of a 
more advanced character. It has been truly 
said that drawing is the language of the crafts- 
man. It is necessary, therefore, that the 
craftsman should be able to make use of it 
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whenever occasion arises, not only in the execu- 
tion of his work, but also in his relations with 
his chiefs, his equals and his subordinates. 

The moulder must accordingly be able 
accurately to express his ideas regarding mould- 
ing and pattern-making by means of adequate 
drawings, and to prepare diagrams and sketches 
of the tools which he will require to use for his 
work. Exercises in foundry draughtsmanship 


Fic. 1. 


must therefore consist in the reading of plans 
and the adjustment on the drawing boards of 
ideas relative to pattern-making and moulding. 
At the Labour University, this tuition is given 
by the ‘‘ apprentice master’’ of the Pattern- 
making Section, assisted in the technological 


Fig. 2. 


part by the ‘‘ apprentice master’ of the 
Foundry Section. 

The study of any given casting comprises: 
(1) Plan-drawing of the casting (exercises in 
sketching and plan-reading, according to the 
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degree of advancement of the pupils); (2) work- 
ing drawing of the pattern (showing any loose 
parts and other peculiarities), and (3) complete 
study of moulding, including the diagrammatic 
representation of the various phases of the work, 
location and shape of the runners, risers, etc. 

Amongst the principal subjects studied by 
third-year pupils in the draughtsmanship classes 
last year one may cite the following :—-Lathe 
beds, grinder frames, grinding machine and 
lathe headstocks, bench feet, grooved pulleys, fly- 
wheels, sundry sweeps, ete. It should be noted 
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that all the above studies deal with work sub- 
sequently produced in the foundry, and that the 
tuition in foundry draughtsmanship is intimately 
bound up with practical work in the shop. 


Foundry Technological Course. 
Instruction in foundry technology is entrusted 
to two teachers, one of whom is the ‘* apprentice 
master ’’ of the section, the other being manager 
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in charge of the foundry of a large works in the 
district. The ‘‘ apprentice master ’’ gives prac- 
tical instruction in the craft and everything 
relating to the material aspects of the trade. 
His instruction is given exclusively in the work- 
shop, during the practical carrying on of the 
work. These are suitably selected so as to present 
all the difficulties usually encountered in ordinary 
moulding, coring, moulding with patterns that 
can be taken to pieces, strickle moulding, linear, 
circular, oval, pit moulding, ete. 
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ing); (4) the cause of holes: analysis, com- 
parison and discussion of the interpretations 
given by the leading foundry specialists 
(Brunelli, Ronceray, Gougon, Mathu, etce.), and 
(5) the study of feeding heads, blind risers, risers, 
ete. 

(c) Uniform Cooling.—Preparation of the 
moulds and casting operations with a view to 
ensuring uniform cooling. Use of chills 
and heaters; ‘‘ chambering,’’ and rapid exposure 
of heavy sections. 

Defects in 
remedies. 


Castings.—Causes and 


Method of Instruction. 


All the questions treated by the foundry 
manager-teacher are demonstrated by means of 
numerous experiments carried out in the work- 
shops. Figs. 1 to 6 illustrate the methods of 
instruction. Fig. 1 represents 6 thin plates cast 
with a view to studying the part played by coal 
dust in sand. It is found, for instance, that 
the greater the quantity of coal used, the more 
rapidly is cooling effected, and it is thus shown 
that with plates cast in green sand containing 
coal-dust, one plate has rounded off edges, while 
in the case of another the mould is incompletely 
filled. 

Fig. 2 shows two 400 x 400 x 5 mm. plates, 
one cast with sand containing an excessive pro- 
portion of coal and plumbago, the other cast 
with sand free from added constituents. In the 
first case, the plate is perfectly free from sand, 
but has a cavity caused by a well-defined accumu- 


As regards the manager’s tuition, this deals 
exclusively with the technical and _ scientific 
aspect of the craft. His teaching deals chiefly 
with the following :— 

(1) Study of Sands, their composition, quality, 
tests, uses; the use of coal-dust in green-sand 
and dry-sand moulding and in coring; the study 
of special sands, incorporating manure, clay 
wash, coke, silicious and bonded sand, with a 
study of certain binders, and the use of such 
materials in ordinary mould coring. Appara- 
tus used in the preparation of sands; critical 
study of the various types of apparatus: prin- 
ciples, utilisation, advantages and drawbacks. 
Miscellaneous materials used in foundry work: 
mineral blacking, vegetable blacking, plumbago 
or graphite, black-wash, coke blacking, etc. 

(Il) Casting.—General conditions for success- 
ful casting. 

Study of casting in regard to:—(a) The 
preservation of the mould; (b) the question of 
slag and dirt, and (c) uniform cooling. 

(a) Preservation of the Mould.—Study of the 
pressures in the various methods of casting. 
Position of the runner. 

(b) Slag and Dirt.—Origin, analysis and con- 
sideration of the different cases; means utilised 
to prevent dirt from penetrating the mould :--- 
(1) Stopper type of pouring basin (‘‘ German,”’ 
number of small runners, and “‘ basin ’’ pour- 
ing); (2) decanting device with the mechanical 
elimination of impurities (German pouring with 
baffle (?), gyratory, tangential and “ macaron ”’ 
pouring); (3) filters (Brunelli, filterer, grain, 
circle of small runners, and ‘‘ German ’’ pour- 


lation of plumbago. In the second case the plate 
is sound, but the sand is adhering firmly to it. 

Fig. 3 shows ten 250 x 100 x 60 mm. blocks 
cast in green sands of different nature and com- 
position. The remarkable differences observable 
in the appearance of the parts are analysed and 
discussed in the technological course. 

Fig. 4 represents a group of six cast-iron 250 
x 100 x 60 mm. blocks separated from one 
another by layers of sand, the thickness of which 
varies from 8 to 48 mm. This experiment was 
made with a view to studying the behaviour of 
thin sand layers surrounded by masses of metal. 
It should be noted that where the thickness was 
8 mm., i.e., between blocks 1 and 2, the sand 
yielded under the pressure exerted by the mould. 

Fig. 5 shows a number of blocks obtained by 
means of runners, the diameters of which vary 
from 15 to 40 mm. This experiment was made 
in order to determine the most favourable section 
that can be adopted for casting a given part. 

In Fig. 6 are a number of castings of different 
shapes, which were systematically studied in the 
foundry technological course, actual experiments 
being carried out in the case of many castings. 

Considerable importance is attached to the 
study of casting processes, and this item in the 
moulder’s technological trade course receives a 
great deal of attention on the part of the 
teacher. Instruction in this connection is both 
experimental and scientific. 


Practical Work. 


The following is the principle of the method 
of training for apprentices: Constant co-opera- 
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tion on the part of the pattern-makers and 
moulders. Close association of the drawing and 
the technological courses, with practical work in 
the shop. As an example, a study of the produc- 
tion of a lathe-bed will be outlined. 
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are cast and subsequently inspected by other de- 
partments of the establishment. 

Every casting or set of castings is the result 
of a regular order, and production is carried on 
under strict supervision, just as would be the 
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In the third year, the pupils who are being 
trained as moulders are given instruction in the 
production of pattern-plates of different types. 
Here again, far from being produced at random, 
the plates are made so as to comply with actual 


Preliminary Work. lathe-bed already 
cast is sketched by two students—-one moulder 
and one patternmaker (third year); (2) the plan 
is drawn; (3) consideration of possible moulding 
methods. Selection: the method is selected by 
the moulder and the patternmaker under the 
supervision of the teacher; (4) consideration of 
the construction of the pattern and of the core 
hoxes (see plans). 

Production.— (5) Actual production effected in 
the schoolshops. 

Inspection and Critical Analysis.—(6) After 
the casting has been actually made, it is 
inspected and subjected to critical analysis 
by the teachers and the pupils of both sections 
brought together, and (7) discussion of all 
peculiarities and defects noticed in course of 
manufacture by the marking, machining and 
inspection departments. 


The Labour University has _ definitely 


abandoned the system of classical exercises, which 
is still held in great honour in certain vocational 
institutions, because whilst these studies may 
very well be carefully graduated they are devoid 
of practical value. The shops for vocational 
training constitute a works of medium impert- 
ance, in which all the Sections operate for 
actual production. Consequently, all the 
foundry work produced there from the first-year 
is of practical utility. All the parts moulded 


case in a modern, well-organised commercial 
foundry. Every piece of work produced by the 
pupils is awarded marks in respect of the time 
taken for moulding, also for the finish of the 
mould and that of the actual casting. 

Students are instructed in the moulding and 
casting of iron, steel, bronze and light alloys. 
After casting, each pupil must get his castings 
together, make a critical study of them, and fill 
up cards, a model of which is shown in Chart I. 

These cards are analysed and criticised in the 
course of a lesson in which the foundry manager. 


the foundry and moulding apprenticeship 
Cuarr I. 
Province de Hainaut 
Université pu TRAVAIL Cast on the................19... 


Charleroi. 


CRITICAL STUDY OF THE PARTS CAST. 


Name of part :. No.. 
Moulded by. 

Cast by....... 

Analysis made by 


1. Type oF MOULDING........ 


2. Core MAKING 


3. Meruop or CastinG 


Defects noticed. Probable causes. 


Recommendations : 


assistant-master, and the student-moulders and 
patterm-makers all take part. The principal 
defects are photographed and prints are given 
to the pupils, who have to append such prints 
to the cards filled up by them. Figs. 7, 8, 9 and 
10 illustrate the procedure. 
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production requirements. Several of such plates 
made in the course of the school year just elapsed 
are detailed in a later section of this Paper. 


(To be continued.) 


é 
Fic. 6. 
Fig. 8. 
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The Shape of Graphite. 


To reconstruct the actual volumetric shape of 
the graphite in cast iron, F. Roll evolved the 
following method.* A photegraph is taken from 
the polished surface of the sample; then the 
sample is ground off to a definite depth, and 
another photograph is taken. This procedure is 
continued till the graphite flake disappears. 
With the aid of the photographs a volumetric 
model of the flake can be made. Another way 
is to reproduce the different sections of the flake 
on glass plates, and to put up these plates one 
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Fig. 5. 


after another at distances which correspond to 
the heights of the different layers slit off. 

The author gives the following classification 
of the shape of the graphite present in cast iron: 

(1) Isolated flakes. 

(2) Flakes connected with each other—(a) the 
coarse flake; (b) the graphite net; (c) the rosette- 
like, globular graphite, and (d) the whirl 
graphite. 

(3) Eutectic graphite—(a) the graphite net, 
and (b) the globular graphite. 

(4) Temper carbon. 

The isolated flakes are of a thick and short 
shape. As they are scarcely connected with each 
other, gas penetration into the interior cannot 
occur. Therefore, irons containing such flakes 
show a remarkable resistance to heat deforma- 
tion. A model of an isolated flake is shown in 
Fig. 1, left side. 

An iron containing coarse graphite flakes is 
shown in Fig. 2. As can be seen from Fig. 3, 


* “ Die Giesserei,”” 1928, No. 51, pp. 1270/4. 


where such a flake is reproduced on glass plates, 
the shape is more or less curved. The length 
of these flakes is up to 3 millimetres; in addition 
to this they contain about 3 per cent. of cavities. 
A model of a coarse flake is shown in Fig. 1, 
right side. The graphite network structure 
shown in Fig. 4 consists of long and thin flakes, 


Fig. 4. 


which are heavily curved. These flakes surround 
the different crystal grains, thus diminishing the 
strength of the matrix. Especially is the resist- 
ance to wear greatly lessened, because in service 
the iron crystals are broken out and act like 
emery. The rosette-like graphite is found in 
high-phosphorous cast iron; the different rosettes 
are not connected to one another. They repre- 
sent, like the whirl graphite, the transitionary 
state between the coarse flakes and the isolated 
flakes. 

The eutectic graphite network resembles a 
honeycomb, the interstices of which are filled 
with ferrite. Such a eutectic reproduced on glass 
plates is shown in Fig. 5. The dendritic 
arrangement of this eutectic represents a long 
flake repeatedly interrupted and throwing out 
many appendages into the metallic ground mass. 
The globular eutectic and the temper carbon 


represent the most desirable shape of the 
graphite. 

Finally the author calculated the 
dimensions of the different shapes. According 


to this calculation in a cubic decimetre (61.025 
cub.-in.) of cast iron the graphite occupies an 
area of 2.4 square metres (25.83 sq. ft.) when it 
crystallises in long and thick flakes, compared 
with an area of 20.4 sq. metres (219.6 sq. ft.) 
when present as long and thin flakes. 


Imports or foreign iron ore at the Prince of 
Wales’ Dock, Workington, during July amounted 
to $,000 tons, against 14,600 tons in June and 8,000 
tons in July, 1928. During the same period 4,280 
tons of pig-iron were consigned to Glasgow, Liver- 
pool and other home ports; 2,350 tons were shipped 
to the Continent and 2,000 tons of rails were shipped 
to America and 2,350 tons to home ports. 
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Pegged Prices. 


By ONLOOKER.” 


Now that tin has followed the lead given by 
copper in placing itself in the hands of asso- 
ciated producers, it must be surmised that 
sooner or later the price will be stabilised at a 
certain figure not yet agreed upon. Some time 
ago, when the price of tin was very much higher 
than it is to-day, there was talk (mostly of Stock 
Exchange origin) of the quotation being 
** pegged ’’ at £300, but as if displeased at this 
attempt to tie it down the market began a 
landslide which brought it eventually below £200 
per ton. Copper has suffered only recently a 
somewhat similar fate, for after climbing, or 
being pushed by the consumers as the exporters 
would have us believe, to 24 cents per pound, 
there came a swift and shattering reaction, 
which knocked £30 off the price in a few weeks. 

Why is it that in the case of two of the most 
important metals in the world the attempt to 
‘“peg’’ the price has failed? Obviously, the 
experiment was undertaken when a price level 
quite uneconomic had been reached, and at i 
time when buyers were thoroughly frightened 
of the market. What is more, the intention 
to hold the metal at this high level was well 
advertised by share pushers, while representa- 
tive mining stocks were “ skied ’’ in no uncer- 
tain manner. It is one thing to rush the price 
of a commodity up to a level at which everyone 
knows fabulous profits are being earned by the 
producers, but it is quite another thing to keep 
it there, and when the crash does come, con- 
fidence is shaken for a twelvemonth or more. 

Price pegging is something like tent pegging, 
very spectacular and thrilling but apt to lead 
to a feeling of reaction in the audience when 
the show is over. Neither does it serve any 
particularly useful purpose, except to impart 
a general shake-up all the way round and: give 
the chief performers a chance to appear for a 
brief spell in the limelight of publicity. You 
cannot ride a horse always at breakneck speed, 
nor can you keep up a steady flow of metals 
into consumption by rocketing the price for 
short periods. These things happen at abnormal 
times, such as were seen in the early days of the 
war, but, speculation apart, soaring values were 
brought about then by the immensity of demand 
impinging suddenly on a production not keyed 
up to meet it. 

Pegging a price means stabilising it, and none 
should quarrel with that, but unfortunately the 
process of stabilisation is almost invariably 
undertaken by the producers, whose aim is 
always in an upward direction. In all attempts 
which have so far been made to stabilise metals, 
rationing has been the first step adopted, and 
from rationing comes famine talk. Thus the 
upward movement is instigated, and, gathering 
force as all rising markets do when fed by fears 
of a shortage and panicky buying, it outgrows 
its strength and disaster follows. A pegged 
price must rest on a market in equilibrium. 
That is to say, that a state of affairs when 
producers, or consumers for that matter, since 
they by abstention from buying may attempt 
to stabilise downwards, are banded together to 
‘** take a rise ’’ out of the other party must lead 
to unstability and lack of confidence. 


First and foremost there must be an unin- 
terrupted flow of the raw material to the con- 
suming trade, for if pegging is attempted with 
artificial control, buyers, smelling a rat, imme- 
diately grow cautious and begin to limit pur- 
chases. All things considered, it is indeed 
doubtful if pegged prices can be achieved at 
all, for the practice is abnormal and must lead 
to doubt and fears which militate against con- 
fidence. All commodities will, as a matter of 
fact, fix their own level if they are left to the 
easy and natural influences of the laws of supply 
and demand. 
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Trade Talk. 


Mr. Ricnarp Lestiz Brown has been appointed 
deputy managing director of Messrs. Hopkinsons, 
Limited, Huddersfield. 

THe SwepisH GRANGESBERG COMPANY reports iron- 
ore shipments for July last totalling 1,128,000 metric 
tons, as against 267,000 tons in July, 1928. 


Messrs. Botckow, VavGHan & Company, LiMiTED, 
Middlesbrough, have secured an order for 2,000 tons 
of steel rails and fishplates for South America. 

Messrs. N.C. Metat Company, Lruitep, formerly 
of 92, Cannon Street. London, E.C.4, have trans- 
ferred their offices to Winchester House, Old Broad 
Street, E.C. 

Messrs, Davies & THomas Company, of Cata- 
saugua, Pa.. and Mr. William Sargent, of Newark, 
New Jersey. have acquired licences to manufacture 
Perlit castings. 

Attoys, Limitep, of Wolverhampton, are 
being wound up voluntarily. Mr. E. Bendall, 
3, Warwick Passage, Corporation Street, Birming- 
ham, is the liquidator. 

AN OUTBREAK of fire in a wooden shed at the 
foundry of Messrs. J. Wood, of Athol Street, 
Ramsbottom, Lanes, recently caused damage esti- 
mated at about £200. 


‘THe Iron AGE estimates that 700,000 tons of 
alloy (nickel and chromium) cast iron were made 
in the United States last year. Mayari iron ac- 
counted for 400,000 tons. 

THe PovisH newspapers publish a report that the 
South African Railway Administration has placed 
orders for several thousands of tons of rails with 
Polish steel makers. Their tenders, it is reported, 
were much lower than those of the British mills. 

Tue Brivannic,’’ a twin-screw motor passenger 
liner of 27,000 gross tons, built by Messrs. Harland 
& Wolff, Limited. for the White Star Line, was 
launched at Belfast on August 6. Intended for the 
Liverpool-New York service, the vessel will be the 
largest British motor-ship. 

Work For several months ahead is assured in the 
foundry department of the Sheepbridge Coal and 
Iron Company, Limited, Chesterfield, who have 
booked a large contract for special castings for the 
Admiralty. Other departments of the firm will also 
derive benefit from the contract. 


Messrs. J. Brown & Company, Lruitep, Clyde- 
bank, have launched the new British destroyer 
* Acasta.”’ of about 1.550 tons displacement, 34,000 
h.p. and 35 knots speed. The same firm have now 
three other destroyers on hand—the ‘‘ Achates,”’ the 
** Basilisk and the ‘* Beagle.”’ 


THe InpiA Stores Department have placed an 
order with Messrs. Hurst, Nelson & Co., Ltd., 
Motherwell, for tank wagons of a value of £10,080, 
required for the Indian State Railways. The com- 
pany has also received an order for 12 brake vans 
for the Central Argentine Railway. 

AMERICAN STEEL INDUSTRY officials confirm reports 
from Moscow that they have arranged to purchase 
large quantities of manganese ore from the Georgian 
Manganese Trust. The amounts are said to vary 
from 80,000 tons to 150,000 tons per annum. These 
mines were owned by German interests before the 
war. 

THe EveventH ENGINEERING Exuisition, held 
annually under the auspices of ‘‘ The Model Engi- 
neer,’’ opens on Saturday, September 7, in the Royal 
Horticultural Hall, Vincent Square, Westminster, 
lasting for one week. A remarkable exhibit shown 
for the first time will be a working model of the 
Lord Mayor's Show. 


Messrs. Liracow’'s, Limrrep, have launched from 
their Kingston yard at Port Glasgow the screw 
steamer ‘‘ Sulairia,”’ built for Messrs. Donaldson's 
Line. Limited, Glasgow. The vessel is of the 
shelter-deck type, 440 ft. long, and designed to carry 
9,500 tons deadweight. Messrs. David Rowan & 
Company, Limited, are to instal the propelling 
machinery. 

Messrs. Losnitz & Company, Liuitep, Renfrew. 
have launched the bucket-dredger ‘‘ Oliver Bury.”’ 
which they have built to the order of the L. & 
N.E.R. Company for special work on the river 
Humber. The vessel is fitted with buckets of 
21 cub. ft. capacity and will dredge to a depth of 
48 ft. The construction has been supervised by 
Mr. J. A. Wickham, the owner’s chief engineer for 
docks. 


Messrs. Yarrow & Company, Limitep, Scotstoun,. 
Glasgow, have obtained a contract from the Govern- 
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ment of Yugoslavia for a specially powerful flotilla 
leader—larger and more powerful than a destroyer. 
Contracts received from the Government of 
Colombia are for three shallow-draft gunboats simi- 
lar in design to a large number which the firm have 
designed and constructed within recent years for 
the British Government. 


THE CALEDON SHIPBUILDING AND ENGINEERING 
Company, Limirep, Dundee, have launched the twin- 
screw motor-vessel ‘‘ Menestheus,’” 452 ft. long. 
59 ft. in breadth moulded, 35 ft. 3 in. in depth 
moulded, and of about 7.830 tons gross. which they 
built for Messrs. Alfred Holt & Company, Limited. 
Liverpool. Internal combustion engines, constructed 
by Messrs. Burmeister & Wain, Copenhagen, will be 
installed at Dundee by the builders. 


THe Socrér— Francaise pes Basset 
reports that in the business year 1928 the aggregate 
loss due to previous years’ working has been reduced 
by 2,927,006 fes. to 159,248 fes. now standing in 
the books of the company. The general meeting. 
held on August 3, authorised the directors to issue 
bonds to the maximum amount of 10,000,000 fes. 
Another Basset Company, the Société de Métallurgie 
Jasset, reports for 1928 a loss of 14,892 fes. 

AT THE RECENT election of the Executive Com- 
mittee and district delegates of the Ship Construc- 
tors and Shipwrights’ Association, Mr. John M’ Mil- 
lan, chairman of the Govan branch and member of 
the Clyde District Committee, was elected to suc- 
ceed Mr. William Westwood in Glasgow. Mr. West- 
wood was recently appointed general secretary. Mr. 
Murdo M’Kenzie, district delegate, and Mr. John 
Stewart. member of the executive committee fo 
Scotland, both go to the second vote for re-election 
to their respective positions. 


THE DIRECTORS of the Rivet, Bolt and Nut Com- 
pany, Limited, in order to provide for the recently- 
announced capital bonus to shareholders, propose to 
increase the capital to £515,625 by the creation of 
103,125 additional £1 ordinary shares. The directors 
announced in June that, having considered the 
amount of the assets set aside for contingencies and 
reserves and the appreciation in value, they had de- 
cided to recommend a capita] bonus of 7s. 6d. per 
share in cash and, in addition, a free issue of one 
bonus ordinary share of £1, fully paid, for every 
four shares held, such bonus shares to rank for 
dividend as from July 1. 

THe Feperarron oF British has 
addressed a letter to Mr. J. H. Thomas, the Lord 
Privy Seal, stressing the importance of the principle 
that the utilisation of British plant and material 
should be a condition of approval in all schemes in 
connection with Government proposals for the re- 
duction of unemployment. These proposals envisage 
an expenditure of some £75,000,000. It is pointed 
out in the letter that in quality and efficiency 
British goods are fully able to hold their own against 
foreign competition, but even in the few cases where 
the imported article may be, quality for quality, 
cheaper than the British, the Federation trusts that 
in the existing emergency the Government will agree 
that there is a balance of advantage to the national 
economy in specifying the employment of home- 
produced articles as a condition of Government 
assistance. 


Obituary. 


THE DEATH IS ANNOUNCED of Mr. Louis W. Pen- 
field, president of the Hadfield, Penfield Steel Com- 
pany, of Cleveland, Ohio. 


Mr. R. W. Kenxnarp, who only recently relin- 
quished the chairmanship of the Falkirk Iron Com- 
pany, Limited, owing to ill-health, has died in his 
72nd year. He was a director of the Blaenavon 
Company, Limited. 

Mr. A. Attison MacBean, late Major R.E. (T.). 
died at his residence in Glasgow on August 7. Mr. 
MacBean was connected with Messrs. Smith & Mac- 
lean, Limited, and was chairman of Messrs. Watson, 
Gow & Company, Limited, Falkirk. 


WE REGRET TO ANNOUNCE the death of Prof. Dr. 
Ing. Max Rudeloff, director of the German National 
Testing Laboratories, aged 72. Prof. Rudeloff had 
achieved an international reputation as an authority 
on the testing of materials of construction. 


THE DEATH IS ANNOUNCED of Mr. David Good- 
fellow, senior partner of the Skeoch Engineering 
Company, Limited, Bannockburn, after a short. ill- 
ness. He was well known in the West of Scotland 
engineering circles and specialised in the manufac- 
ture of machine tools. 
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Personal. 


Mr. Henry S. Rawpon has been appointed Dire: 
tor of the Metallurgical Department of the Ameri 
can Bureau of Standards. 

Mr. J. H. Cortier, until recently general mau- 
ager of the Crane Company, Bridgeport, Connecti- 
cut, has been appointed general supervisor of the 
concern’s European valve business. 

Mr. A. B. Frevtp, a consulting engineer fo: 
Messrs. Metropolitan-Vickers Electrical Company. 
Limited, has been awarded the first Benjamin G 
Lamme medal by the Lamme Medal Committee of 
the American Institute of Electrical Engineers. 

Mr. Frank Hvupson, chief chemist and metal- 
lurgist at Messrs. Glenfield & Kennedy, Kilmarnock. 
has resigned his position to take up duties as 
chemist and_ technical investigator to Messrs 
Fordath Engineering Company, Limited, West 
Bromwich. Mr. Hudson entered upon his new duties 
on August 1. 

Mr. Oswatp Wass. who has joined the head office 
of General Refractories. Limited, as principal assis 
tant to the head salesman, Mr. G. Senior. will con 
tinue to cover certain of the Yorkshire area, fo: 
which he was representative for many years. Mr. 
Stanley Brooks will succeed him as representative 
in the Lancashire area. 

Wills. 
Hickman, F., Oxted, chairman of Buck & 
Hickman, Limited, iron and_ steel 
merchants. of Whitechapel Road, 


Apams, A. D., of West Kensington and 

Bramley, manager of the Morgan 

Crucible Company, Limited £7.730 


Contracts Open. 


Congleton, August 21.—8.417 yds. of 3-in. cast 
iron water main, for the Congleton Rural District 
Council. Mr. R. C. Ford, Third Avenue. Sandbach. 
(Fee £1 ls., returnable. ) 

Johannesburg, September 19.-—5.280 tons of stevi 
bars in rounds, flats, squares, angles. channels, tees. 
hexagons, ete., for the South African Railways and 
Harbours. The Department of Overseas Trade 
(Reference A.X. 8324.) ‘ 

Plymouth, August 30.—Founders’ smiths 
ironmongery, etc.. for the Plymouth Corporation. 
Mr. R. J. Fittall, clerk, the Municipal Offices. 
Plymouth. 

Santiago, October 24.—Locomotives and rails. for 
the Chilean Ministry of Marine. The Department 
of Overseas Trade. (Reference A.X. 8323.) 


New Companies. 


C. S. Steels, Limited.—Capital £100 in ls. shares. 
Stainless steel manufacturers, etc. Secretary: J. H. 
Shaw-Jones, “‘ Newlyn,’’ Thames Street, Sunbury- 
on-Thames. 

Progressive Engineering Company (1929), Limited, 
235, Upper Thames Street, London, E.C.—Capital 
£20,000. Directors: G. R. Thursfield, L. M. Pater- 
son, M. A. Doggett and M. F. Stevens. 

Kitchen & Wade, Limited, Hope Works, Arundel 
Street, and Alexandra Works, Hare Street, Halifax. 
—Capital £35,000. Machine tool makers and engi- 
neers, etc. Directors: A. Kitchen and A. Wade. 

Imperial Smelting Corporation, Limited.—Capital 
£7,500,000 in £1 shares (500,000 preference and 
7,000,000 to be issued either as preference or ordinary 
shares), to acquire, hold or dispose of the whole or 
any portion of the shares or loan capital or the assets 
or undertaking of the National Smelting Company. 
Limited, or other companies, and to carry on mining 
and quarrying and metal refining operations, etc. 
Solicitors: Linklaters & Paines, 2. Bond Court. 
Walbrook, London, E.C. 


Reports and Dividends. 


Willey & Company, Limited.—Interim dividend 
of 6 per cent., less tax. 

Crossley Brothers, Limited.—Interim dividend on 
the preference shares at the rate of 7 per cent. per 
annum. 

Edward Wood & Company, Limited.—Net profit, 
£23,008; brought in, £17,292; final dividend of 44 
per cent. on the ordinary shares, making 7 per cent 
for the year; carried forward, £24,403. 
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TRADE MARK. 


* SERVICE FIRST.” 


The Immortal Words of Sir Walter Scott, with but little adaptation, 
admirably express the sentiments of a growing majority of 
Steelfounders. 


“Lives Foundryman with soul so dead? 
Who never to himself hath said, 
Pll use my Native Sands! 
Nor hath his heart within him burned 
And stern, the alien tempter spurned 
Pll use no Foreign Sand!” 


“If such there be, go mark him well, 
For him no minstrel raptures swell, 
High though his titles, proud his name, 
Boundless his wealth as wish could claim, 
Despite those titles, power and pelf, 
The wretch concentred all on self, 
Living, shall forfeit fair renown, 
And doubly dying, shall go down, 
To that vile dust from which he sprung, 


UNWEPT, UNHONOURED, AND UNSUNG!” 


“Yorkshire Sand” which is in use in almost every 
important British Steelfoundry is now supplied in a great 
variety of grades to suit all needs. 

STEELFOUNDERS, BUY BRITISH REFRACTORIES, THE BEST 


IN THE WORLD, AND BE PROUD TO SAY THAT IN YOUR 
WORKS YOU USE NO OTHER! 


GENERAL REFRACTORIES, LTD. 


SHEFFIELD. 


Telephone : Monomark— Telegrams : 
SHEFFIELD 22311 (3 lines). BCM GX. “ GENEFRAX, SHEFFIELD.” 
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Iron and Steel Markets. 


Pig-Iron. 


MIDDLESBROUGH.—August, traditionally a 
holiday season, proves on this occasion no exception 
to the general rule, and, as far as concerns business, 
the Cleveland iron market has been even duller 
than usual. The existing conditions may, 
however, find a ready explanation in the fact that 
ironmasters have already booked orders for all the 
supplies available for the current month and early 
in September, and until furnace production can be 
substantially increased, consumers must either go 
without or purchase in other markets. From the 
merchant's point of view the outlook is also far from 
favourable, there being very little chance of foreign 
trade at present figures, and home consumers no 
longer take the view that nothing is to be gained 
by waiting. On the other hand, the market for raw 
material is as firm as ever. Prices, indeed, seem 
more likely to advance than to recede, and, as the 
ironmasters are well able to wait, their quotations 
are all firm and unchanged, as follow :—No. 1 Cleve- 
land foundry iron, 75s. per ton; No. 3 G.M.B., 
72s. 6d.; No. 4 foundry iron, 71s. 6d.; No. 4 forge, 
71s. per ton. 

In the market for East Coast hematite, the busi- 
hess passing at the moment is also on a more 
restricted scale than of late, but prices are un- 
changed, with mixed numbers quoted at 76s., and 
76s. 6d. for the No. 1 quality. On the North-West 
Coast Bessemer mixed numbers are still quoted at 
75s. per ton at works. 

LANCASHIRE.—Labour troubles in the great 
Lancashire staple industry have had, so far, little 
effect upon the local markets for pig-iron, although 
a prolonged struggle in that direction must inevitably 
react unfavourably on the foundry and engineering 
branches. In the circumstances thus outlined, busi- 
ness in foundry pig-iron has been quieter than 
usual, but without much change in current prices, 
Derbyshire No. 3 being quoted at 74s. 6d., Stafford- 
shire No. 3 75s. 6d., with Scotch brands at 91s. to 
92s. 6d., all per ton delivered local stations. 

THE MIDLANDS.—Most of the Black Country 
foundries having suspended work during the past 
week or two, few transactions in pig-iron have been 
reported, while prices are unchanged, as follow :— 
Northants No. 3, 72s. 6d.; Derbyshire No. 3, 
76s.; and North Staffs No. 3, 77s.; all per ton 
delivered local stations. 

SCOTLAND.—The position in this market is with- 
out improvement, and though there is more pig-iron 
offering, buyers are not showing any anxiety to 
purchase. Steel-making pig-iron has been well 
bought ahead, and while the consumers are willing 
to consider any offers made to them, they are settled 
on the price they will pay, and no advance seems 
likely in the meantime. Small sales of foundry pig- 
iron have been made, and moderate quantities are 


inquired for. Prices remain stationary at 76s. per 
ton delivered. 


Finished Iron. 


At Birmingham the demand for Staffordshire 
marked bars continues to be active, but in other re- 
spects is disappointing. Local nut and bolt iron is in 
very small request, as the price is much above the 
foretgn figure. Continental No. 3 bolt iron is now 
offered at as low as £6 16s. per ton delivered in this 
district, making it more than £2 per ton cheaper than 
Staffordshire iron for this purpose. Staffordshire 
crown bars are quoted at £10 to £10 5s. per ton, 
although other crown irons from outside districts can 
be had at lower figures. The demand is very 
spasmodic. Staffordshire marked bars remain at £12 
at works. 


Steel. 


Business in the principal markets for steel and 
semi-products is at present almost suspended on 
account of seasonal interruption, and at Sheffield 
conditions are much quieter than usual. Business in 
wire rods is improving, however, and basic billet 
demands are heavy. Acid billets are neglected, and 
show no prospect of improvement in the near future. 
Quotations are unchanged. The tinplate market at 


the moment is very quiet, and not a large volume 
of inquiry has been received. The works are idle 
this week and next in accordance with the restriction 
of output arrangements. 


Scrap. 


Although in the Tees-side area deliveries of scrap 
are going forward as usual, the foundries are only 
taking moderate supplies of ordinary heavy cast iron 
at 66s. per ton, and 68s. 6d. is still the recognised 
market rate for machinery quality. In the Midlands 
business remains quiet, most of the foundries being 
on holiday, with prices unchanged from previous 
reports. In the Scottish cast-iron scrap market it 
is difficult to obtain outlets for nearly all classes. 
even at the low figures of 70s. for first-class 
machinery metal, and 64s. to 65s. for good clean 
heavy cast iron suitable for foundries. Old cast-iron 
railway chairs are at 67s. 6d., and light cast iron 
at 60s. per ton, delivered f.o.t. at works. 


Metals. 


Copper.—\Movements in warrant copper during the 
week current continue satisfactorily steady, with, at 
present, few indications of impending adverse 
developments or weakening of values in the near 
future. It must, however, be admitted that con- 
sumptive demand has not revived to the extent 
anticipated, but with consumers in this country short 
of supplies there is no doubt that there is bound to 
be an even greater growth of business in the near 
future. At the moment the producers would appear 
to be in a strong enough position to mark time until 
buyers are forced to abandon their apathy and enter 
the market again. 

Closing quotations are :— 

Cash.—Thursday, £73 16s. 3d. to £73 17s. 6d. ; 
Friday, £73 6s. 3d. to £73 7s. 6d.; Monday. 
£73 12s. 6d. to £73 lis.; Tuesday, £73 18s. 9d. to 
£74; Wednesday, £74 6s. 3d. to £74 7s. 6d. 

Three Months.—Thursday, £74 13s. 9d. to 
£74 1lis.; Friday, £74 3s. 9d. to £74 5s.; Monday, 
£74 12s. 6d. to £74 1lis.; Tuesday, £74 17s. 6d. to 
£74 18s. 9d.; Wednesday, £75 1s. 3d. to £75 2s. 6d. 

Tin.—Fluctuations in standard tin values of late 
have disclosed little evidence of any weakening 
tendency, and on the whole may be regarded as 
inclined to increasing firmness as the autumn ad- 
vances. The issue of the statistics for July should 
also prove a favourable factor in the market position, 
the month’s shipments amounting to 9,007 tons; 
other afloat, 2,381 tons; total afloat, 11,388 tons; 
landing, 2,590 tons; in warehouse, 9,811 tons; total 
stocks, 12,401 tons. Total visible supply. 23,789 
tons. 

Official closing prices :— 

Cash.—Thursday, £211 2s. 6d. to £211 5s. ; Friday, 
£209 5s. to £209 10s.; Monday, £209 2s. 6d. to 
£209 5s. ; Tuesday, £208 10s. to £208 12s. 6d. ; Wed- 
nesday, £208 5s. to £208 7s. 6d. 

Three Months.—-Thursday, £215 7s. 6d. to 
£215 10s.; Friday, £213 5s. to £213 10s.; Monday. 
£213 10s. to £213 12s. 6d.; Tuesday, £212 10s. to 
£212 12s. 6d. ; Wednesday, £212 10s. to £212 12s. 6d. 

Speiter.—Very little interest is at present taken in 
this section of the markets for base metals, and 
business continues dull. Prices have shown little 
tendency to move, and producers are not anxious to 
do business at the present levels. With regard to 
the future no great change seems imminent, as con- 
sumers generally are not too badly situated as 
regards stocks. 

Daily quotations are :— 

Ordinary.—Thursday, £24 18s. 9d.; 
£24 Ils. 3d.; Monday, £24 10s.; 
£24 17s. 6d.; Wednesday, £24 16s. 3d. 

Lead.—Some active buying of late has been instru- 
mental in bringing about a rise in values. Whether 
this movement will go any further is at the moment 
uncertain, but consumers, who have been restricting 
their purchases to within narrow limits, are not too 
well covered, and a revival of buying must take place 
before long, which would certainly serve to stimulate 
a rise in values. 

Prices have been :— 

Soft Foreign Prompt.—Thursday, £23 7s. 6d. ; 
Friday, £23 2s. 6d. ; Monday, £23 3s. 9d. ; Tuesday, 
£23 5s.; Wednesday, £23 1s. 3d. 


Friday. 
Tuesday, 
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Slag Viscosity in Open-Hearth 
Operation. 


Experimental work for the purpose of deter- 
mining the viscosity of open-hearth slags and the 
effect on this property exercised by variations 
in composition and temperature is being con- 
ducted at the Pittsburgh Experiment Station of 
the U.S. Bureau of Mines, in co-operation with 
the Carnegie Institute of Technology and the 
Metallurgical Advisory Board. A certain 
amount of preliminary work is necessary as a 
foundation for such a study, and this has been 
nearly completed with the determination of tem- 
perature-viscosity relations in the system CaO- 
SiO,. While the results must still be regarded 
as being of a tentative nature, certain con- 
clusions may be drawn which are of general 
interest in steel-making. It has been found that 
when the ratio of lime to silica is about one, 
viscosity is at a maximum. It has also been 
observed that slags showing this composition— 
occurring during the early part of a basic open- 
hearth heat—show a considerable tendency to 
foam. This is due to the combination of a brisk 
evolution of gas from carbon elimination and a 
high slag viscosity. In addition, the study of a 
number of heats recently completed shows that 
slag viscosity is probably the controlling factor 
in the co-efficient of diffusion of iron oxide from 
slag to metal. This, of course, confirms the 
common knowledge that with a thin slag carbon 
elimination proceeds more rapidly than with a 
thick slag. Furthermore, when a heat is re- 
boiled with silicon or spiegel, the reboil takes 
place in a shorter time with thinner slags, due 
to more rapid diffusion of iron oxide into the 
metal. Of particular importance are slag 
viscosity and diffusion in the finishing and pour- 
ing of the heat. 

Operators who desire information on the 
viscosity of their slags may use the inclined 
plane viscometer. This consists of a steel. plate 
about 6 in. wide, so bent as to give a 6-in. 
horizontal section and a 30-in. section inclined 
30 deg. to the horizontal. This is set up directly 
under the wicket hole. A spoonful of slag is 
placed on the horizontal section and then turned 
so that its contents run down the plane. The 
slag freezes on the plane in a ribbon of a certain 
definite thickness ; this thickness, measured at an 
arbitrarily chosen point one foot from the top 
of the incline, has been found to be a direct 
indicator of viscosity. Although the correct 
slag for a given practice can be determined 
only by direct observation, it may be stated that 
a normal ‘‘ creamy ”’ slag will give a thickness 
of 0.12 to 0.15 in. 


Publications Received. 


Stock Exchanges’ (London and Provincia)) 
Ten-Year Record of Highest and Lowest 
Prices and Dividends in London and the 
Provinces. Published by Fredce. C. Mathie- 
son & Sons, 16, Copthall Avenue, London, 
E.C.2. Price 21s., post free. 

This substantial work of reference contains 
560 pages, dealing with the matters set out in 
its title. It is undoubtedly the most complete 
hook of reference of its type ever issued. 


Rolling-Mills Rolls; a Bibliography. By 
Victor S. Potansky. The Carnegie Library 
of Pittsburgh. 

This 60-page pamphlet ought to be procured 
by every roll foundry in the land. It will come 
as a surprise to most that so much literature is 
available. Britain’s contribution is not large, 
as the process of roll manufacture is still largely 
a secret art. Whether this has been of real 
benefit to the industry as a whole is doubtful, 
and we are hoping that a perusal of this 
pamphlet will create a desire for an unselfish 
exchange of ideas on this most fascinating 
branch of cast-iron foundry work. 
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LILLESHALL COMPANY LIMITED 


Cold Blast Foundry and Forge qualities 
also qualities highly suitable for Chilled and 


Grain Roll making ; specially strong Castings, &c. 
PIG IRON Cylinder Quality a Speciality. 


as suppiled for high-class Locomotive, Marine and Motor Cylinders. 


ALL MINE HOT BLAST PIG IRON 


CYLINDER IRON A SPECIALITY, as supplied for high-class Locomotive, Marine and Motor Cylinders, 
PRIORS LEE HALL, Near SHIFNAL, SALOP. 


Telephone—28 OAKENGATES. Telegrams—LILLESHALL, OAKENGATES. 


BRAND 


“LILLESHALL 
LODGE 


CB.” 


BRAND 


LILLESHALL 


H.B. 


7 DAYS’ Pyroversum 
FREE TRIAL 


Pyrometer 


Supplied to hundreds 

of the largest Firms 

and Government 
offices such as: . 
| Thames Board Mills. 
United Steel Co., Ltd. 


Vivian & Co., Lid. 
| Victoria Drep Forgings Co., Ltd, 


Patent Lil Burning Co. 
orthington Simpson. 
{> Hiender & Co., Ltd. Western Electric Co. 
Government Offi 
Coltness Iron Co., Ltd. Qualcast, Ltd. 
Davis Gas Stove Co., Ltd. Stewarts & Lloyds, Ltd. t » Railways, etc. 
English Steel Corporation, Ltd. Spencer, Hopwood, Ltd. Royal Arsenal. 
Ferranti, Ltd. Steel, Peech & Tozer, Ltd. Royal Mint, London. 
Glenfield & Kennedy, Ltd. Southern Aircraft, Ltd. Royal Mint, Calcutta. 
Austin Motor Co., Ltd. General Refractories Co., Ltd. Spencer- -Bonecourt. Royal Mint, Perth. 
Accles & Pollock, Ltd. Hoffmann Manufacturing Co Sagar, Richards, Ltd. Spey Technical College, Giasgow. 
Automatic & Electric Furnace. Harland & Wolff, Ltd. Sheepbridge Stokes. H.M yard, Devonport. 
ew gy Whitworth Co., Ltd. Kent, George, Ltd. Slack, Sellars & Co., Ltd H.M. Dockyard, Portsmouth. 
British Insulated Cables, Ltd. Monel-Weir, Ltd. Serck Radiators, Ltd. Office of Works. 
Bayliss, Jones & ayliss, Ltd. Manlove Alliot Co., Ltd. Taylor & Farley, Ltd. Metropolitan Water Board. 


LANE, LONDON, WC. 2 


What 

Sirocco Service 
means 

to you 


It means that you have the knowledge and 


experience gained from thousands of different 


Fan applications brought to bear upon your 
particular problem. We are equally interested 
in the efficient working of your Fan Instal- 
lation and our Engineers are always ready to 

advise you how to obtain the best results. 


& CO. LIMITED. 


Sirecco Engimeering Works. 


BELFAST 
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COPPER. 
£ dé 
Standard cash oe as 3 
Three months ow a a 3 
Electrolytic es oo 0 


Tough oe oe eo 


ounue 
= 
= 


Best selected oe ce 2836 
Sheets 110 0 
India es os - 9 0 0 
Wire bars .. on oe 4412 6 
Do. Aug... «.. «. 8412 6 
} Do. Sept. ik -- 8412 6 
re Ingot bars .. ee -- 8412 6 
H.C. wire rods... 8617 6 
Off. av. cash, July oe 7 3 U3 
Do. 3 mths., July -- 7215 39; 
Do., Sttlmnt., July .. 72 3 
Do., Electro, July -- 84 5 O13 
Do., B.S., July 75 11 43 
Aver. spot price, July 72 3 1133 
Do. wire bars, July .. 8410 94% 
Solid drawn tubes 
Brazed tubes 15d. 
Wire 114d. 
BRASS. 
Solid drawn tubes . . 128d. 
Brazed tubes 14jd. 
Rods, drawn oe 125d. 
Rods, extd. or rlld. 
Sheets to 10 w. g- 113d. 
Rolled metal lOjd. 


Yellow metal rods. . “a - 8d. 
Do.4 x 4Squares.. 
Do. 4 x 3 Sheets 


TIN. 

Standard cash as 208 5 O 
Three months 212 10 O 
English... 208 10 0 
Bars. . 21010 O 
Australian 210 15 O 
Eastern « 27 6 @ 
Banca - Nominal 
Off. av. cash, July - 209 11 

Do., 3 mths., July - 213 0 «14 

Do., Sttlmt., July . 209 11 
Aver. spot, July .. - 209 11 6% 


SPELTER. 
Ordinary 416 3 
Remelted 2210 O 
Hard 
Electro 99.9 ow 6 
English 
| Zinc dust (Nom.) 34 10 0 
Zinc ashes 15 0 
Off. aver., July .. 25 7 Gis 
Aver., spot, July .. -- 2 6 733 
LEAD. 
Soft foreign ppt. .. .. 23 1 3 
English .. .. .. 2410 0 
Off. average, July -- 22 16 103% 
Average spot, July -- 2216 23, 
ZINC SHEETS, &c. 
Zine sheets, English -» 3410 0 
Do. V. M. — -» 8212 6 
Rods 
Boiler plates .. .. 3010 0 
Battery plates .. .. 31 0 0 
ANTIMONY. 
ai brands, Eng. .. 50 5 0 
i ee oe - 3200 
Crude Nominal 
QUICKSILVER. 
Quicksilver 22 0 0 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
ee 6 


1200 
-- 1910 0 
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WEEKLY PRICE CURRENT. 


Ferro-vanadium— 
35 /50% 


12/10 lb. Va. 
Ferro-moly bdenum— 


70/75% c. free 4/- lb. Mo. 
Ferro-titanium— 
23/25% carbonless ee 11d. Ib. 


Ferro-phosphorus, 20/25% .. £16 0 0 
Ferro- -tungsten— 
80/85%, c. fr. 3/3} Ib. 
Tungsten metal powder— 
98 /99% ; 3/64 Ib. 
Ferro-chrome— 
2/4% car. .. .- £32 10 O 
4/6% car. .. 7 
6/8% car. .. 22 0 
8/10% car. -. £22 0 0 
Ferro-chrome— 
Max. 2% car. -. £33 0 O 
Max. 1% car. -. £37 12 6 
Max. 0-70% car. - £40 0 0 


70%, carbonless .. 1/2 lb. 
Nickel—99% cubes, or pellets £175 0 0 
Ferro-cobalt .. 9/4 4 Ib. 


Aluminium 98/99% . £95 0 0 
Metallic chromium— 

96 /98% 2/6 Ib. 
Ferro- (net)— 

76 /80% loose .. £13 15 0 

76/80% packed - £1415 0 

76 /80%, export £1410 0 
Metallic manganese— 

94/96%, carbonless 1/6 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten £0 2 0 
Finshed bars, 18% tungsten £0 2 9 
Per lb. net, d/d buyers’ works. 

Extras— 

Rounds and om, 3 in. 
and over 

Rounds and squares, under 
4 in. to } in. 

Do., under } in. to 

Flats, in. xX fin. to under 
lin. xX jin... ee 

Do., under $ in. x }in. .. 

Bevels of approved sizes 
and sections . 6d. Ib. 

Bars cut to length, 10% extra 


4d. lb. 


3d. Ib. 
1/-Ib. 


3d. Ib. 
1/- Ib. 


SCRAP. 

South Wales— fad. 
Heavy steel 316 0 
Bundled steel and. 

shrngs. .. 311 6to3 15 0 
Mixed iron and 

steel 310 Oto3 1l 6 
Heavy castiron .. 3.0 
Good machinery for 

foundries 350 3 7 6 

Cleveland— 

Heavy steel 3 5 0 
Steel turnings ee 217 6 
Cast iron borings .. - 216 0 
Heavy forge oe o 88 C6 
W.I. piling scrap .. 
Cast-iron scrap 3 6 6 to3 8 6 

Lancashire— 

Cast-ironscrap 3 0 O0to 310 0 
Hvy. wrought oe - 312 6 
Steel turnings 217 6 

Scotland— 

Heavy steel 317 0 
Cast-iron borings . 215 0 
Wrought-iron piling 315 0 
Heavy machinery 310 0 
London—Merchants’ buying prices 
delivered yard. 

42 0 0 
(less usual draft 20 10 
Tea lead .. 
Zine 17 0 0 
New aluminium cuttings .. 67 0 0 
Braziery ee 56600 
Gunmetal o ® 
Hollow ae - 165 0 0 
Shaped black ents 110 0 0 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast— 


Foundry No.1... 75/- 
Foundry No.3... ee 72/6 
Foundry No. 4 oe 71/6 
Forge No. 4 71/- 
Hematite No. 1 76/- 
Hematite M/Nos. .. 75/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 86/- 
»  d/d Birm. .. 92/- 
Midlands— 
Staffs. common* 
» No. 4 forge* 73/- 
» No.3 fdry*. 77/- 
hrops. basic 
» Cold blast, ord... 
» roll iron 
Northants forge* .. 68/6 
fdry. No. 3* 72/6 
Derbyshire forge* .. 72/- 
fdry. No. 3* 76/- 
basic* .. 
*d/d Black Country dist. 
Scotland— 
Foun 9/- 
No. 3 76 /- 
Hem. M/Nos. - 80/- 
Sheffield (d/d 
Derby forge 67 /- 
»  fdry. No. 71/- 
Lines. forge oo oe 
fdry. No. 3 75/- 
E, hematite 86 /- 
W.C. hematite 87/- 
Lines. (at ~~ 
Forge No. 4 ° 
Foundry No. 3 _ 
Basic 
Lancashire (d/d eq. Man.)— 
Derby forge oe os 


fdry. No. 
Northants ache No. 3.. 
Dalzell, No 3 —— 102/6 to 105}- 
Summerlee, No. 3 . " 93/6 
Glengarnock, No. 


Gartsherrie, No. 3 .. 93/6 
Monkland, No.3 .. 93/6 
Shotts, No. 3 a 93/6 


FINISHED IRON AND STEEL. 
Usual District deliveries for iron ; delivered 
consumers’ station for 8 


Tron— sa 4, 
Bars (cr.)nom. .. -- 1015 0 
Nut and boltiron9 0 Oto 9 5 O 
Hoops -- Otoll 10 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip ll 0 Otoll 10 0 
Bolts and nuts, }in.x4in. 15 5 0 

Steel— 

Ship plates 812 6to817 6 
Boiler plts. oe - 1010 0 
Chequer plts. oe -- 1012 6 
oe os os 8286 
~ 8 2 6 
Rounds and | squares, 3 in. 
to 5} in 9 2 6 
Rounds under 3 in. to fi in. 
(Untested) as 8 0 0 
and upwards 
Flats, over 5in.wideandup 8 7 6 
Flats, 5 in. to 1} in. o t8 6 
Fishplates BP 
Hoops (Staffs) 1000to10 10 0 
Black sheets, 24g. 105 0to10 10 0 
, 24g. 13 5 Oto 13 10 
Galv. fencing wire 8g. plain 12 0 
Billets, soft 6 7 6t0o615 0 
Billets, hard 710 Oto8 2 6 
Sheet bars 6 
Tin bars 


Avucust 15, 1929. 


PHOSPHOR BRONZE. 


Per |b, basis, 

Strip oe 1/4 
Sheet to 10 w.g. ee 1/5 
jire 1/6} 


Rods oe oe ee ee 1/5 
Tubes ee 
Castings .. 1/4 
Delivery 3 cwt. free. 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Ciirrorp & Son, Limrrep. 


NICKEL SILVER, &c. 


per lb. 

Ingots for raising 10d. to 1/4 
Rolled— 

To 9 in. wide 1/4 to 1/10 

To 12 in. wide - 1/4} to 1/103 

To 15 in. wide . 1/44 to 1/10} 

To 18 in. wide 1/5 tol/ll 

To 21 in. wide - 1/5} to 1/11} 

To 25 in. wide 1/6 to 2/- 


Ingots for spoons and forks 10d. to 1/6} 


Ingots rolled to spoon size _ 1/1 to 1/9} 
Wire round— 
3/0 to 10 G. 1/7} to 2/23 


with extras according to gauge. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2X foundry, Phila. .. oe 21.26 
No, 2 foundry, 18.50 
No. 2 foundry, Birm. 14.50 
Basic oe -- 20.26 
Bessemer .. 20.76 
Malleable .. 20.76 
Grey forge wa -- 19.76 
Ferro-mang. 80% a/d -» 105.00 
O.-h. rails, h’y at mill .. - 43.00 
Bessemer billets .. 35.00 
O.-h. billets 35.00 
O.-h. sheet bars .. » 35.00 
Wire rods am 42.00 
Cents. 
Iron bars, Phila. .. 
Steel bars 
Tank plates 1.95 
Beams, etc. ° -- 1.90 
Skelp, grooved steel. 
Skelp, sheared steel oo -» 1.90 
Steel hoops 2.20 
Sheets, black, No. 24 «2.85 
Sheets, galv.,No.24 . -- 3.60 
Sheets, blue No. 13 2.35 
Wire nails. . 2.65 
Plain wire 2.60 
Barbed wire, galv. os ° 3.30 
Tinplates, 100 lb. box .. -» $5.35 
(at 
Welsh ‘ 24/- 
furnace to 24/- 
Durham and North. 
» foundry -- 18/6 to 20/6 
furnace 19/- 
Midlands, foundry 
furnace 20/- and up 
TINPLATES, 
f.o.b. Bristol Channel ports. 
LC. Cokes .. 20x14box .. 18/3 
- 28x20 ,, -. 36/6 
- 20x10, «.. 26/3 
- 183x14,, .. 18/9 
C.W. 20x14, .. 16/3 
28x20, .. 33/6 
20x10, .. 21/8 
Terneplates.. 28x20 ++ 33/6 per 
box basis f.o.b. 


SWEDISH CHARCOAL IRON & STEEL. 


Pig-iron ° £6 0 Oto £710 0 
Bars, hammered, 
basis -. £1710 Oto£18 10 0 
Bars and nail- 
rods, rolled, 
£1516 £1615 0 
Blooms -. £10 0 Oto£l2 0 0 
Keg steel .. £32 0 Oto £33 0 0 
Faggot steel £20 0 Oto£24 0 0 
Bars and rods, 
dead soft, steel £10 0 Oto£l4 0 0 
All per English ton, f.o.b. Gothenburg. 


Gas 
Wate 
Stean 
2 
” 
” 
” 
po 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
| 1903 
1904 
1905 
1907 
1908 
1909 
| 1910 
| 1911 
1912 
1914 
1915 
E 
91 
1918 
| 1919 
1920 
1921 
| 1922 
1923 
1924 
1926 
192€ 
1927 
1928 
192¢ 
45'50% .. 
75% ee 
| 


Aucust 15, 1929. FOUNDRY TRADE JOURNAL. 17 


TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Over jin. up to 6 in, d. £8. d. £8. d. 
Tubes. Fittings. Aug 8 .. 84 5 ONo change Aug. 8 .. 211 5 Odec. 30/- Aug. 8 .. 2418 Ode. 26 
Ges -- -- 9 » 9 2950, 9 . MNS, 7/6 
Water .. oo 814% oe 424% ee 209 5 0 No change « + 24 10 1/3 
Steam .. -+ 573% 374% 13 8 50, » 18 .. 20810 Odec. 15/- , 13 #£=%2417 Ginc. 7/6 
» 14 .. 20810 ONo change ., 14 .. 2416 3dec. 1/6 
asis, Standard Copper (cash). Standard Tin (cash). Zinc Sheets (English). Lead (English). 
1/4 £8. d. £8. d. £8. d. £8. d. 
Aug. 8 7316 3 ine. 1/3 Aug. 8 .. 211 2 Gdec. 20/- Aug. .. 34.10 0 No change Aug. .. 24.15 No change 
12 ee 6G ine. 6/3 2/6 << 24 10 O No change 
AVERAGE MONTHLY PRICES OF STEEL SHIP PLATES (NORTH OF ENGLAND). 
Year } Jan. Feb. | March | April May | June | July Aug. Sept. Oct | Nov. Dec. Ra. 4 
1/4 | | £8. 4. £s. d. £s. d. £s. d. d. £s.d. | | £8. d. d £8, d. 
1896 5 0 0 5 0 0 526] 5 2 6 5 2 6 5 0 0 5 0 0 5 0 0 500}; 52 61] 510 0 510 0 5 2 6 
10 1897 510 0 | 510 0 510 0 5 7 6 5 2 6 5 2 6 5 0 0 eee Eee Fee) £8 $10 0 ss 
1898 510 0 5 8 9 5 8 9 510 0 516 3 518 9 517 6 600| 6 2 6 | 
1899 615 0 700 736 7 2 6 726 73 726 tee 712 6/| 712 6 8 0 0 765 
TT 1900 8 0 0 8 0 0 8 2 6 8 5 0 8 7 6 e7¢ S781 6s 8 0 0 800] 710 0 700 8 0 0 
0} 1901 615 0 | 615 0 6 5 0 6 0 0 6 0 0 6 0 0 600] 650] 676 650] 600 6 0 0 644 
fil 1902 517 6 | 512 6 515 0 515 0 515 0 515 0 515 0 515 0 | 515 0 515 0 515 0 510 0 514 7} 
/1ly 1903 510 0 | 510 0 515 0 6 0 0 6 0 0 6 00 512 0 | 512 6 | 512 6 512 6 | 512 6 | 510 0 5 13 11 
1904 5 7 6 510 0 512 6 512 6 512 6 512 6 512 6 512 6 512 6 512 6 | 512 6 | 512 6 5 11 10 
7 1905 515 0 517 6 517 6 517 6 | 5817 6 | 517 6 517 6 | 517 6 6 0 0 610 0 700 70 0 6 2 3 
1/63 1906 700 700 700 700 700 700 726i 700 700 710 7 O 104 
1/94 1907 | 710 0 7100) 7100) 710 0 710 0 | 710 0 710 7100, 7100) 700 78 
1908 | 610 0 610 0 | 610 0 6 5 0 650) 650) 600) 600) 600) 600) 600 6 0 0 6 3 9 
2/24 1909 (600) 600) 600), 600) 600) 515 0 515 0 see) 8 
1910 65 0 6 5 0 6 7 6 610 0 | 610 0 610 0 610 0 | 00] 610 0 | » | 2 
1911 : | 6150) 6150) 6150) 615 0 615 0 615 0 615 0 | 615 0 615 0 | 615 0 | 615 0 618 4 615 3h 
1912 780/750) 750] #86 715 0 715 0 715 0/ 800 820 8 5 0 | 71410 
1913 850| 850/ 850) 850| 850 8 5 0 850) 7190 715 0 | 730) 615 0 | 610 0 | 716 5% 
1914 610 0 610 0 610 0 | 610 0 | 610 0 600 6 0 0 700 750/750; 768i] 7100] 614 
ed. | | 
1915 8 0 0 810 0 | 900) 910 0 910 0 10 0 0 | 1000 | 1000] 1000 000 105 1100); 9121 
Dols. | 1916 11 7 6 1110 0 | 1110 0 | 1110 0 | 1110 0 | 1110 0 | 1110 O | 1110 0 1110 0 1110 0 | 1110 0 1110 0 | ll 9 2 
1.26 > 1917 1110 0 | 1110 0 | 1110 0 | 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 | 1110 0 | 1110 0 1110 0 | 1110 0 
| 110 0 | 110 0 | 110 0 | 1100 | 1110 0 11 10 0 1110 0 | 1110 | 1110 1110 | 1110 | 1110 0 | 1220 0 
1919 1110 0 | 1400 14 0 0 14 0 0 17 0 0 5 0 18 5 0 18 5 0 | 18 2 
4. 1920 -o| 2210 0 | 2310 0 2310 0 2310 0 | 2310 0 | 2310 0 23.10 0 310 0 | 2400 | 2410 0 2% 5 0 | 24 5 0 | 2318 4 
). 1921 | 23.5 0 | 2210 0 | 2 4 0 19 0 0 19 0 0 17 00); 1500 | 1415 0 | 1312 0 | 12 5 O 1010 0 1010 0 | 16 9 3 
) 1922 1010 0 | 1010 0 | 1010 0 1010 0 1010 0 10 4 0 10 0 0 ees 6426). 36 9 5 0 9 5 0 | 918 4) 
1923 | 976] 915 0 | 10 5 O 1010 0 | 1010 0 1010 0 | 9177 sw 6 | 9876 10 6103} 10 1 2} 
D. 1924 | 10 16 | 918 1h 917 6 917 6 917 6 919 41) 10 5 0 10 5 | 10 5 O 919 0 915 0 915 0 | 919 7 
9. 1925 | 914 0! 910 0 910 0 913 9 0 0 9 0 0 a7 60 | 8% 4%) & 7 6 8 5 6 716 3 | 714 3 | 815 83 
5 1926 | 712 | 712 6 712 6 714 43 715 0 7 16 103 8 2 6 8 2 6 8 4 0 812 6 812 6| 816 8/] 81 14 
1927 om 8 76 8 6 3 8 5 0 83 8686 8 2 6 S26) 
3. 1928. 8 2 6 850j| 876 S22 41 8 7 6 ¢ i 6 8 7 6 876 | 8 610} 
1929 8 7 6 8 7 6 8 7 6 8 7 6 810 6 812 6 6 | | | 
De 
De 
2. 


JACKS COMPANY, 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


18, BENNETTS HILL, BIRMINGHAM. 


x 
x 
fh SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


/- 

) per COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 
| 

WILLIAM JACKS & COMPANY, 
| _ 19, ST. VINCENT PLACE, ZETLAND ROAD, 
| @LASGow., “MIDDLESBROUGH. | 
0 0 


l 
| 
24 /- 
24/- 
20/6 
19/- 
d up 7 
burg. 
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‘ea SMALL ADVERTISEMENTS. PATENTS AND TRADE MARKS. 


MISCELLANEOUS—Continued. 


Notice. PROTECT YOUR IDEAS.—Free, Advice 
and Handbook on patenting inventions and 


Small Advertisements in this section of the registering trade marks by Registered Agent 
i Journal are accepted at the prepaid rate with 43 years’ experience.—Kino’s Patent 
5 of 6d. per line, first line in capitals Acency, Limirep, 1464, Queen Victoria Street, 
= counting two, average 6 words per line. E.U.4. 
AY Minimum charge for one insertion 3/-. MACHINERY. 
in (A remittance should accompany instructions.) 
2 SITUATIONS VACANT AND WANTED. QAND MIXERS.—New and_ Secondhand. 
Ask us to quote.—W. Breatey & Com- 
ei NOUNDRY MANAGER, with thorough prac- PANY, Limirep, Prospect Works, Hawksley 
tical! and technical training, desires posi- Avenue, Sheffield. 
ee: tion where experience of all-round foundry work —_—————— 
: is required. Good references from well-known No. 5 Dickinson BROACHING MACHINE. 
“ie firms.-—Box 290, Offices of THe Founpry Trape 4 in. dia. screw by 4-ft. stroke. 
i JournaL, 49, Wellington Street, Strand, Landis 12 in. by 42 in. Plain GRINDING 
London, W.C.2. MACHINE. 
LA, ANTED, FOREMAN for iron foundry in No. 60 Heald = Internal GRINDING 
igs North of England having yearly output MAC HINE, with planetary head. PS 
; of 900 tons non-repetition work ; applicant must 7-ft. Asquith Radial DRILLING MACHINE. 
have thorough knowledge of modern iron foun- 34 in. balanced spindle and reverse. 
dry methods; state age, full qualifications and 20-ton LOCO. STEAM CRANE, constructed 
salary required.-Box 292, Offices of THE to lift 20 tons at 35-ft. radius, 10 tons at 50-ft. 
Founpry Trape Journat, 49. Wellington radius, and 7 tons at 63-ft. radius. ; 
Street, Strand, London. W.C.2. 12-ton STEAM PILLAR CRANE (Chaplin). 


ANTED, WORKING CHARGE-HAND for : ATED TTT 
\ aluminium die-casting foundry in South of 
Midlands, capable of supervising manufacture & Wilcox 4 1921 
of dies; state age, wages required, and a ap 

Wellingion per hour, fitted with chain-grate stoker of 106 
“ta Str: conan WO.S sq. ft. of grate area, re-insurable at a working 

Street, Strand, Lon pressure of 160 lbs. per sq. in. 
AGENCY One CAST-IRON TANK, about 30 ft. long 


x 9 ft. wide x 7 ft. deep, metal about 3 in. 
Me. J. E. JADOUL (late of Manchester) thick, capacity about 11,800 galls. 
- 


LUORSPAR. -- The Ideal Flux for all 

Foundry and Furnace work; supplied in 

crude lump, washed gravel or finely ground. 
Samples and prices from 


A. BECK, 
MINEOWNER, MATLOCK. 


JATTERNS.—Inquiries solicited; quotations 

by return; shop equipped with modern 
machinery ; quick & Com- 
PANY, Midland Pattern Works, Spring Gardens, 
Worcester. ’Phone 264. 


OR SALE.—Du-Ram Patent Steel Moulding 
Boxes, as used by all the leading foun- 
dries. Perfect interchangeability and accuracy 
together with long life. Inquiries solicited. 
Quick deliveries.—J. W. Sapter & Company, 
LrmitED, Bartle Lane, Great Horton, Bradford. 


630 ft. of 8 in. dia. Loose Flanged PIPING. 
is prepared to accept representation in ; 
; France, Spain and Italy for a reliable British —_ ha of 42—18 ft. lengths and 3—9 ft. 
foundry equipment house.—Write, J. jengths. 
: Japour, 21, rue de Paris, Le Touquet (France). (ASK FOR ‘ ALBION ” MACHINERY 
CATALOGUE.) 
THOS: W. WARD, LTD., 
A 11 ACRES WORKS SITE. ALBION WORKS, SHEFFIELD. 
SHEFFIELD. 
MISCELLANEOUS. 


145,000 Sq. Ft. of SHOPPING, 


Compact and Convenient, 


ORTHAMPTON GANISTER. Send 
SIDING CONNECTIONS ¢ nd your 


inquiry to others first then come to me. 


a with L.M. & S. and L. & N.E. Rlys. My Price Smashes the Lot.—Stafford, Lowick, 
as 2 i WELL-BUILT & COMMODIOUS OFFICES Northants. 

a: | Will Sell whole or in lots to suit customers or ANISTER. best = 

quality, for cupolas, also 
Let on favourable terms. Unique opportunity Gon 
for Manufacturers. 


pany, ‘‘ The Brooms,”’ Park Lane, Congleton. 


HOS- W. WARD, LTD., ATTERNS OF ALL DESCRIPTIONS. 


RYLAND’S DIRECTORY 


[2,200 pages 83” x 53”). 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades. 
A NEW EDITION IS NOW BEING 
PREPARED FOR PRESS. 


ADVERTISEMENT RATES SENT ON 
REQUEST. 


INDUSTRIAL NEWSPAPERS, Ltd. 
49, Wellington St., Strand, London, W.C.2, 


"Phone: 287 SLOUGH 


TABOR 
“SHOCKLESS” MACHINES 


8” Plain jolter, 51 X42” table ...  —.... £90 
13” Plain jolter, 76’ X52” table... ... £140 
24” x 48” Portable turnover jolter .... £130 
18” x 36” Portable turnover jolter .... £90 
30” x 40” Turnover jolter, 20’ draw .... £140 
40” x 50” Turnover jolter, 28” draw .... $340 
50” x 60’ Turnover jolter, 30’ draw .... $440 


“ ADAPTABLE” machine, standard type .... £15 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


LARGEST WORKS IN THE MID- 
_ALBION WORKS, SHEFFIELD. | Lanps. QUOTATIONS BY RETURN. 
XPANSION OF TRADE SOUTHWARDS. G PERRY & SONS, 
: 4 Large Factory Sites available in the IIIGHCROSS STREET, LEICESTER. 
London area.—Write, B. P., c/o J. W. VickEers 
44 & Company, Limirep, 24, Austin Friars, E.C.2. RASSFOUNDRY RESIDUES. — Ashes, 
ays FINEST FACTORY SITE on River Thames. Skimmings, Grindings, Dust, bought for 
London area; 8} acres, 450 ft. to road and best prices; collected by lorry radius 30 miles 
a river; railway siding; new arterial road ap- London, or ex rail beyond.—Communications, 
ser: proach; Freehold with possession.—GrEEn & Kinerx, 199-201, Warwick Road, London, W.14. 
ee: Sox, Sole Agents, 93, Cannon Street, E.C.4. *Phone : Western 0273. 


BUY FROM ME AND SAVE MONEY 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


use the “Jimmy” Mineral Blacking Spray. 


Resi PATENTED IN GREAT BRITAIN, GERMANY, U.S.A. 
No. 273595 466142179891 


STRIPS HEAVY CASTINGS CLEAN 
THE BEST LABOUR - SAVING TOOL IN THE FOUNDRY 


WONDERFULLY EFFICIENT 
ACCELERATES PRODUCTION 


y a Do away with hours of Swabbing <nd make 
ali them minutes. Pays for itself in a week. 


Send for particulars and Price List to the Sol Ma'ers and Patentees 


DEAN BROS., STOCKPORT. 


Let THE JIMMY doit! Foundry Problems Solved 
Do away with the old-fashioned Swabbing and qHE OLD WAY - 


of 
Is 
- § | 
or 
i 
ti 
THE NEW way 
; 


